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ABSTRACT
Context. The AGN-heated dust distribution (the “torus”) is increasingly recognized not only as the absorber required in unifying
models, but as a tracer for the reservoir that feeds the nuclear Super-Massive Black Hole. Yet, even its most basic structural properties
(such as its extent, geometry and elongation) are unknown for all but a few archetypal objects.
Aims. In order to understand how the properties of AGN tori are related to feeding and obscuration, we need to resolve the matter
distribution on parsec scales.
Methods. Since most AGNs are unresolved in the mid-infrared, even with the largest telescopes, we utilize the MID-infrared in-
terferometric Instrument (MIDI) at the Very Large Telescope Interferometer (VLTI) that is sensitive to structures as small as a few
milli-arcseconds (mas). We present here an extensive amount of new interferometric observations from the MIDI AGN Large Program
(2009 – 2011) and add data from the archive to give a complete view of the existing MIDI observations of AGNs. Additionally, we
have obtained high-quality mid-infrared spectra from VLT/VISIR to provide a precise total flux reference for the interferometric data.
Results. We present correlated and total fluxes for 23 AGNs (16 of which with new data) and derive flux and size estimates at 12 µm
using simple axisymmetric geometrical models. Perhaps the most surprising result is the relatively high level of unresolved flux and
its large scatter: The median “point source fraction” is 70% for type 1 and 47 % for type 2 AGNs meaning that a large part of the flux
is concentrated on scales < 5 mas (0.1 – 10 pc). Among sources observed with similar spatial resolution, it varies from 20 % – 100
%. For 18 of the sources, two nuclear components can be distinguished in the radial fits. While these models provide good fits to all
but the brightest sources, significant elongations are detected in eight sources.
Conclusions. The half-light radii of the fainter sources are smaller than expected from the size ∝ L0.5 scaling of the bright sources
and show a large scatter, especially when compared to the relatively tight size–luminosity relation in the near-infrared. It is likely that
a common “size-luminosity” relation does not exist for AGN tori, but that they are dominated by intrinsic differences in their dust
structures. Variations in the relative contribution of extended dust in the narrow line region or heated by star formation vs. compact
AGN-heated dust and non-thermal emission also have to be taken into account.
Key words. galaxies: active – galaxies: nuclei – galaxies: Seyfert – techniques: interferometric
1. Introduction
The parsec-scale dust distribution in Active Galactic Nuclei
(AGNs), that is often referred to as the “torus”, is increasingly
recognized not only as the absorber required for unification
(Antonucci, 1993), but as a tracer for the reservoir that feeds
the nuclear Super-Massive Black Hole (SMBH). While the gas
transport on scales of hundreds of parsecs is now well studied
(e.g. Dumas et al., 2007) and theoretical models of nuclear ac-
? Based on observations collected at the European Organisation for
Astronomical Research in the Southern Hemisphere, Chile, program
numbers 184.B-0832, 087.B-0266 (PI: K. Meisenheimer), 086.B-0919
(PI: K. Tristram). Based on data obtained from the ESO Science
Archive Facility.
cretion disks have been well developed (e.g. Frank et al., 2002),
the link between these scales is not clear at all. Current dynam-
ical models of the torus see it either made up from outflowing
(e.g. Elitzur & Shlosman, 2006; Czerny & Hryniewicz, 2011;
Gallagher et al., 2013) material that is part of a wind blown
off from the accretion disk or as an inflowing structure whose
scale-height may be provided by exploding stars from nuclear
star clusters on tens of parsec scale that would also be able to
provide the dust required for the obscuration (e.g. Schartmann
et al., 2009). It is not clear however whether nuclear star clusters
would rather hinder or help accretion or if there is a time-delay
between the onset of nuclear star-formation and powerful accre-
tion onto the AGN (e.g. Davies et al., 2007; Vollmer et al., 2008;
Schartmann et al., 2009; Wada et al., 2009; Davies et al., 2012).
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Direct observations of the torus are therefore required to re-
veal its size and its role in the feeding and in the nuclear stellar
evolution of AGNs. They can most favorably be done in the in-
frared since the spectral energy distribution (SED, in νFν) peaks
at ∼ 12µm for a typical torus temperature of 400 K. But even
the largest optical-infrared telescopes are not able to resolve the
torus in the nearest galaxies and we need to employ interferom-
etry to achieve the resolution required to resolve it.
The first near- and mid-infrared (mid-IR) observations of
AGNs using long-baseline “stellar” interferometry have revealed
that nuclear dust structures indeed exist and that they can be
observed with the extremely high angular resolution of a few
milli-arcseconds (mas) provided by optical/infrared interferom-
etry (Swain et al., 2003; Wittkowski et al., 2004; Jaffe et al.,
2004). In the near-infrared, where AGNs are only marginally
resolved by optical interferometers, the radius of the hot dust
rK has now been measured in nine sources and a tight corre-
lation with AGN luminosity LUV has been found of the form
rK ∝ √LUV (Kishimoto et al., 2011a; Weigelt et al., 2012).
In the mid-IR, the first detailed studies focussed on the
brightest AGNs (Circinus galaxy, Tristram et al. (2007, 2012)
and NGC 1068, Raban et al. (2009)) and have resolved the “tori”
into a large, almost round, structure that contains most of the nu-
clear mid-IR flux, and a compact disk component with an axis
ratio ≈ 4. Both of these torus components have to be clumpy
to explain the low surface brightnesses. A study of the brightest
type 1 Seyfert galaxy, NGC 4151, found its torus to be of simi-
lar size, temperature and clumpiness as the bright type 2 objects
(Burtscher et al., 2009). In the nearest radio galaxy, Centaurus A,
the nuclear mid-infrared emission was found to be dominated by
non-thermal radiation (Meisenheimer et al., 2007). The nuclear
disk that was seen in the first data of this source, could not be
clearly identified in a more extended search (Burtscher et al.,
2010). Recently, very well sampled (u, v) coverages have been
achieved for two fainter sources, the Seyfert 2 galaxy NGC 424
and the Seyfert 1.5 galaxy NGC 3783, and their extended com-
ponents have been found to be slightly elongated with axis ratios
of 1.3 in NGC 424 (Ho¨nig et al., 2012) and 1.5 in NGC 3783
(Ho¨nig et al., 2013). Interestingly, the elongation is along the
polar direction in both cases, placing the emission in the narrow-
line region, since neither smooth nor clumpy torus models can-
not explain elongations along the polar axis (e.g. Schartmann
et al., 2008, , Figs. 18,19).
In addition to studies of individual objects, Kishimoto et al.
(2009) analyzed the published and unpublished data of four
AGNs and claimed evidence for a “common radial structure” in
the sense that the radial structure of tori is self-similar if normal-
ized to the inner torus radius. About a dozen, weaker, galaxies
had been observed using MIDI GTO time in a “snapshot” sur-
vey (Tristram et al., 2009) that served to prove the observability
of weaker targets. The size–luminosity relation of AGN tori was
examined and it was found that the mid-IR size of tori r scales
with mid-IR luminosity νLν as r ∝ √νLν. However, only one or
two (u, v)-points were observed per source and the data quality
was very low. Apart from that, the number of successfully ob-
served type 1 sources, which are rare in the local universe, was
very low compared to type 2 sources. Kishimoto et al. (2011b)
independently built a mid-infrared size–luminosity relation from
six type 1 objects and found a weaker dependence on (optical)
luminosity at 8.5 µm and a nearly constant size (independent of
the luminosity) at 13 µm.
It was clear that a larger and more systematic observational
campaign was needed to collect the basic observational informa-
tion necessary to understand dusty tori on a statistical basis. This
is the aim of the MIDI AGN Large Program (LP).
The questions to be addressed in the LP are:
1. How does the measured mid-IR morphology of AGN tori
depend on wavelength, nuclear orientation and luminosity?
This is the key to understanding the radiation transfer effects
in the dust structure. Is there a common torus size – AGN
luminosity relation for all types of AGNs as suggested by
the GTO study (Tristram et al., 2009)? Understanding and
properly calibrating this relation, if it exists, with local AGNs
is the only way to safely apply the relation to the wealth of
distant spatially unresolved AGNs.
2. Are other “parameters” important for the morphology, such
as mass feeding rate from circum-stellar star clusters, or dust
chemistry?
3. Is the Seyfert 1 and Seyfert 2 dichotomy only an orienta-
tion effect or a simplified view of a wide variety of different
intrinsic morphologies? Are 10 µm silicate features always
seen in absorption in Seyfert 2s and in emission in Seyfert
1s?
4. Is the apparent “two component” structure of a compact
dense disk and an extended almost round (spherical?) dis-
tribution a general property? Is the dust distribution patchy /
clumpy (as found in Circinus)? In which AGNs does maser
emission coincide with the dust emission?
Some of these questions (e.g. on the size–luminosity rela-
tion) can be answered directly from the interferometric data,
others, such as questions on the structural properties of the dust
(e.g. clump sizes and distributions), require a more detailed anal-
ysis through radiative transfer models. The most far-reaching as-
trophysical questions, involving accretion mechanisms from the
tens of parsec scale of the nuclear star cluster to the parsec-scale
dust and further in, require comparisons with hydrodynamical
models (e.g. Schartmann et al., 2010), or at least a study of the
physical mechanisms responsible on these scales.
In this paper, we present the observations and the first full
data analysis of the MIDI AGN Large Program observations.
We include in this analysis also all published data from the
ESO archive in an attempt to give a complete overview of
mid-infrared interferometric AGN observations to date. We an-
alyze all data with the same data reduction method, apply uni-
form selection criteria for the reduced data and derive model-
independent size estimates for each source using the same pre-
scription for all sources to allow for an easy comparison between
the targets.
The paper is structured as follows: In Section 2 we describe
the sample selection, give an overview about the observations
and data reduction method. In Section 3 we present our results:
(u, v) coverage plots, correlated and total flux spectra as well as
additional, new high-resolution mid-infrared spectrophotometry
from our supplementary VISIR observations. We describe the in-
terferometric data with simple one-dimensional models (Section
4) and derive a model-independent size estimate (or a limit to
it) for all sources. In Section 5 we compare the expected scaling
relations for AGN tori with the observed ones. Our conclusions
and summary are given in Section 6.
A number of additional material can be found in the ap-
pendix:
– Tests and quality checks from our data analysis
– The total and correlated flux spectra as well as photometries
for all targets
– Plots of the differential phases for all targets
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Fig. 1: Luminosity as a function of luminosity distance: Most of
the sources are in a very narrow range of observed flux. Note,
however, that both at ∼ 4 and at ∼ 15 Mpc there are two (four)
sources that differ significantly in luminosity. The blue (red) ver-
tical dotted lines indicate the median distance of the type 1 (type
2) sub-samples.
– Observing logs and data selection for all targets
2. Sample selection, observations and Data
Reduction
2.1. Sample selection
Mid-infrared interferometric observations typically exceed the
resolution achievable with single telescopes by at least a factor
of 20. On the other hand, interferometers are typically not very
sensitive and interferometric observations are time-consuming.
For these reasons, our sample was built up from objects about
which we had good prior information, either from our own pre-
observations or from the literature. Our selection criteria were
that the source is
– reliably classified as an AGN,
– a point source in high-resolution single-dish observations
with a flux & 300 mJy at ∼ 12µm and
– observable in the southern hemisphere, δ . 40◦.
A large part of the target list was drawn from the source se-
lection for the study that preceded this project (Tristram et al.,
2009, in the following GTO survey). This was based on near-
diffraction limited observations using TIMMI2, the mid-infrared
instrument mounted on ESO’s 3.6m telescope on Cerro La
Silla, Chile. All sources with δ < 22 and Fν,N > 400 mJy
had been selected from catalogues of Seyfert galaxies plus
a few well-known hand-picked candidates, see Raban et al.
(2008). For the MIDI AGN Large Program we selected from
this sample all sources except the brightest ones (NGC 1068,
the Circinus galaxy, Centaurus A, NGC 4151, NGC 3783) on
which dedicated projects had been started. We also omitted two
sources that are not actually AGNs (NGC 253, NGC 3256) and
NGC 7582 on which fringes had been searched in vain before.
Additionally we collected sources that met our criteria from
the literature available at the time of proposal writing (Krabbe
et al., 2001; Siebenmorgen et al., 2004; Gorjian et al., 2004;
Galliano et al., 2005; Haas et al., 2007; Raban et al., 2008; Horst
et al., 2009; Gandhi et al., 2009; Prieto et al., 2010; Reunanen
et al., 2010). Some of these sources have been observed from
subsets of this team; we have included all published archive data
on MIDI AGNs in this publication to give a complete picture
of the status quo.1 Most of our sources are detected in the BAT
70 month hard X-ray survey, proving that they contain a strong
AGN. The four BAT non-detections (I Zw 1, Mrk 1239, IC 3639,
IRAS 13349+2438) show other clear signs for AGN activity.
The median luminosity distance of our sources is 53 Mpc
for the complete sample and 70.6 Mpc (45.7 Mpc) for the type
1 (type 2) sub-samples. As can be seen from Fig. 1, most of the
sources, except NGC 1068 and the Circinus galaxy, show a very
tight correlation between luminosity and distance, i.e. are in a
very narrow range of observed flux.
The properties of the individual sources are collected in
Table 1. Apart from basic information (co-ordinates, source type,
distance, redshift and scale), we give information about the ex-
pected AO performance on each source (a combination of dis-
tance and magnitude of the Coude´ guide star) and the number
of successful observations at (stacked) (u, v) positions n(u,v) (see
below for our definition of stacking).
2.2. MIDI observations
All interferometric observations were carried out with MIDI, the
MID-infrared interferometric Instrument (Leinert et al., 2003)
at the European Southern Observatory’s (ESO’s) Very Large
Telescope Interferometer (VLTI) (e.g. Haguenauer et al., 2010)
on Cerro Paranal, Chile. MIDI is a two-telescope Michelson-
type beam combiner that operates in the atmospherical N band
(λ ∼ 8 – 13 µm). Its principal observable is the “correlated flux”,
i.e. the coherent flux of the target with a given projected base-
line and position angle (see e.g. Haniff, 2007, for an introduc-
tion to interferometry). To maximize sensitivity we used MIDI
in its HIGH SENS mode, where all the light is used to produce
fringes and calibration follows later, and chose the lower of
the two dispersing elements, i.e. the prism with spectral reso-
lution R ≡ λ/∆λ ≈ 30. The minimum projected baseline lengths
that can be achieved with the large (diameter D = 8.2 m) Unit
Telescopes (UTs) is about 30m. Shorter baselines are possible
when observing with the smaller Auxiliary Telescopes (ATs,
D = 1.8m). However, due to the smaller light collecting area,
currently only the two mid-IR brightest AGNs, NGC 1068 and
the Circinus galaxy, have been observed successfully with the
ATs. The longest baseline used for this work was UT1–UT4 with
a baseline length of 130 m.
A typical MIDI observing sequence consists of target acqui-
sition, fringe search, fringe track and “photometry” observation
on both the science target and a near-by standard star and takes
about 50 minutes of time. In the course of the Large Program,
we adopted a different observing strategy (Burtscher et al., 2012)
that allowed us to obtain calibrated (u, v) points up to three times
faster than this, both due to improvements at the VLTI and be-
cause of a change in observing paradigm: We multiply the cor-
related flux of the target – the principal outcome of any MIDI
“fringe track” observation – directly with a conversion factor,
derived from the correlated flux of the calibrator. This allows us
to omit the time-consuming “photometry” observations. Thanks
1 Apart from the observations and sources reported here, further
MIDI observations exist on the following extragalactic targets: the
Circinus galaxy, NGC 1068, Centaurus A and the faint – but observable
– sources 3C 120, Mrk 1095, MCG+06-30-015, 3C 273, ESO383-35,
ESO 138-1, Fairall 49 and Fairall 51. Publications on these sources are
in preparation by various members of this group.
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Table 1: The 23 Large Program and archive targets included in this paper. In addition the two sources for which only upper limits
have been derived are included in this table. Explanations of the columns are given below the table.
Name RA DEC type type D z scale Coude´ star n(u,v) Ref.
[h m s] [◦ ’ ”] (1) (2) [Mpc] [mas/pc] Ψ[”] V [mag]
1 I Zw 1 00 53 35.1 +12 41 34 NL Sy 1 Sy 1 222 0.0589 0.9 0 14.0 10 12
2 NGC 424 01 11 27.6 -38 05 00 Sy 1h Sy 2 44.7 0.0110 4.6 0 14.1 38 11
3 NGC 1068 02 42 40.7 -00 00 48 Sy 1h Sy 2 14.4 0.0038 14.3 0 10.8 32 0,5,12
4 NGC 1365 03 33 36.4 -36 08 25 Sy 1.8 Sy 1 18.1 0.0055 11.4 0 12.9 19 6,12
5 IRAS 05189-2524 05 21 01.7 -25 21 45 Sy 1h Sy 2 167 0.0426 1.2 0 14.8 7 12
6 H 0557-385 05 58 02.1 -38 20 04 Sy 1.2 Sy 1 135 0.0339 1.5 0 15.0 4 10
7 IRAS 09149-6206 09 16 09.4 -62 19 30 Sy 1 Sy 1 222 0.0579 0.9 0 13.6 5 10
8 MCG-05-23-16 09 47 40.2 -30 56 54 Sy 1i Sy 2 38.8 0.0085 5.3 11 13.5 18 6,9,12
9 Mrk 1239 09 52 19.1 -01 36 43 NL Sy 1 Sy 1 84.5 0.0200 2.4 0 14.4 8 6,9,12
10 NGC 3281 10 31 52.1 -34 51 13 Sy 2 Sy 2 47.6 0.0107 4.3 15 15.7 7 12
11 NGC 3783 11 39 01.8 -37 44 19 Sy 1.5 Sy 1 43.8 0.0097 4.7 0 13.4 12 3,4,10
12 NGC 4151 12 10 32.6 +39 24 21 Sy 1.5 Sy 1 16.9 0.0033 12.2 0 11.8 14 7,9,10
13 3C 273 12 29 06.7 +02 03 08 Sy 1.0 Quasar 546 0.1580 0.4 0 12.8 3 6,12
14 NGC 4507 12 35 36.6 -39 54 33 Sy 1h Sy 2 51.7 0.0118 4.0 28 16.0 10 6,12
15 NGC 4593 12 39 39.4 -05 20 39 Sy 1.0 Sy 1 41.2 0.0090 5.0 0 13.2 9 12
16 ESO 323-77 13 06 26.1 -40 24 52 Sy 1.2 Sy 1 64.2 0.0150 3.2 0 13.4 9 10
17 Centaurus A 13 25 26.6 -43 01 09 ? Sy 2 3.8 0.0018 54.3 45 12.5 12 1,8
18 IRAS 13349+2438 13 37 18.7 +24 23 03 NL Sy 1 Sy 1 393 0.1076 0.5 0 15.0 6 10
19 IC 4329 A 13 49 19.3 -30 18 34 Sy 1.2 Sy 1 68.3 0.0161 3.0 0 13.7 11 6,9,12
20 Circinus 14 13 09.9 -65 20 21 Sy 1h Sy 2 4.2 0.0014 49.1 50 12.5 28 2
21 NGC 5506 14 13 15.0 -03 12 27 Sy 1i Sy 2 28.7 0.0062 7.2 0 14.4 12 6,12
22 NGC 5995 15 48 25.0 -13 45 28 Sy 1.9 Sy 2 102 0.0252 2.0 0 13.7 4 12
23 NGC 7469 23 03 15.6 +08 52 26 Sy 1.5 Sy 1 60.9 0.0163 3.4 0 13.0 13 6,12
NGC 3227 10 23 30.6 +19 51 54 Sy 2 Sy 2 20.2 0.0039 10.2 0 11.8 0 12
IC 3639 12 40 52.8 -36 45 21 Sy 1h Sy 2 48.3 0.0109 4.3 37 14.0 0 12
RA, DEC J2000 coordinates
type (1) AGN type as classified by Ve´ron-Cetty & Ve´ron (2010): The classification of intermediate Seyfert types (1 < type < 2) is defined by the ratio of Hβ to [OIII]λ5007
fluxes. Sy 1h are ’hidden’ Seyfert 1 galaxies (i.e. where broad lines have been detected in polarized light), In the Sy 1i type, broad Pa β lines are detected “indicating the
presence of a highly reddened broad line region”; (2) AGN type from SIMBAD
D angular-size distance derived from redshift using the CMB reference frame and a concordance ΛCDM cosmology (plain typeface); redshift-independent distance mea-
surement / average over several observations, see NED (italic typeface).
z redshift (from NED)
Ψ Coude´ (MACAO) guide star separation from science target (0: guiding on nucleus)
V[mag] V magnitude of guide star; from Ve´ron-Cetty & Ve´ron (2010) if guide star is AGN
n(u,v) number of good fringe tracks at unique (u, v) positions (see text for explanation)
References 0: Jaffe et al. (2004); 1: Meisenheimer et al. (2007); 2: Tristram et al. (2007); 3: Beckert et al. (2008); 4: Kishimoto et al. (2009); 5:Raban et al. (2009); 6: Tristram et al.
(2009); 7: Burtscher et al. (2009); 8: Burtscher et al. (2010); 9: Tristram & Schartmann (2011); 10: Kishimoto et al. (2011b); 11: Ho¨nig et al. (2012); 12: this work
to the VLTI lab guiding facility IRIS, MIDI acquisition frames
were no longer needed and the VLTI baseline models were suf-
ficiently accurate to predict the position of Zero Optical Path
Difference (ZOPD) to within the coherence length of MIDI so
that the fringe search step could also be omitted in many cases.
In effect, we actually obtained much denser sampled (u, v) cov-
erages for most sources, although not for all sources an optimal
configuration as described above was achievable. The obtainable
(u, v) coverage depends on the source’s declination and is limited
by the fixed positions of the VLT Unit Telescopes (UTs) as well
as timing constraints, weather loss etc.
The MIDI AGN Large Program (ESO program number
184.B-0832) consisted of 13.1 nights of Visitor Mode observa-
tions. Between December 2009 and August 2011, in total 228
science fringe track observations of 15 AGNs have been ob-
served in this program.2 For this paper, we also include from the
archive 159 previously observed tracks for these sources, 156
fringe tracks of other weak AGNs and 132 tracks for the two
mid-IR brightest AGNs (NGC 1068 and the Circinus galaxy).3
2 A significant fraction of the originally allocated time was lost due
to bad weather and the program was completed under program number
087.B-0266 (2.5 nights), also in Visitor Mode.
3 For NGC 1068 and the Circinus galaxy we show some unpublished
data collected on AT baselines (N. Lopez-Gonzaga, K.R.W. Tristram
in prep., respectively). For NGC 5128 (Centaurus A) we restrict our-
Each track typically consists of 8000 frames and, including the
dominating overheads, takes about eight minutes of observing
time. In total, about 7.1 million science frames have been ana-
lyzed for this publication. Observing logs for each source with
a detailed list of all observations, observing conditions and our
most relevant quality check criteria, can be found in the appendix
in Tab. 10 and the following.
Our goal was to cover the (u, v) plane for each source at
least as good as to probe two perpendicular directions with two
different baseline lengths each, i.e. we would consider a mini-
mum good (u, v) coverage to consist of four observations, e.g.
at projected baseline lengths of 40m and 120m at position an-
gles (PAs) 30◦ and 120◦ each. Our conclusion from the GTO
study and other early studies was that with such a (u, v) cover-
age we could determine a characteristic size of the emitter in
two directions, thus resolving a potential (expected) elongation
of the emitter. Additional to this “extended snapshot survey” we
wanted to observe “detailed maps” on three sources which had
been successfully observed before.
selves to the data from the 2008 epoch since the source is variable. For
NGC 3783 only data published before 2013 is included, i.e. not the most
recent data published in Ho¨nig et al. (2013).
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2.3. Total fluxes: MIDI photometries; VISIR observations and
data reduction
The MIDI photometry reduction has been described in detail in
Tristram (2007). We have followed this standard procedure ex-
cept for the masks which have been fitted on the calibrator cor-
related flux image. We produce a mask for each calibrator by fit-
ting the trace and width (×1.2) of the calibrator fringe image and
use this mask for both interferometric and non-interferometric
observations of the calibrator and all science targets associated
with it. The width of the mask is slightly enlarged with re-
spect to the calibrator PSF to account for the lower AO per-
formance on the weak science targets. Unfortunately, even with
optimal flux extraction, the MIDI photometries are very noisy
for weak sources since the background cannot be removed accu-
rately through chopping4 . The reason for the high background in
MIDI single-dish observations is unclear but likely related to the
complex beam relay through the VLTI. Even by averaging many
of single-dish observations together and after binning in wave-
length, the errors were on the order of 30 – 40 % for the weakest
targets and severely limited the interpretation of our correlated
flux data. We therefore left out the photometry step in later MIDI
observations and, instead, used high spatial resolution spectra or
photometry obtained with the VLT spectrometer and imager for
the mid–infrared (VISIR) on UT3.
For some of the weak targets such spectra or photometry
had already been observed (Ho¨nig et al., 2010; Kishimoto et al.,
2011b), for the remaining six we acquired the data under pro-
gram ID 086.B-0919 in Service Mode between October 2010
and March 2011. The observing logs for these observations can
be found in Tab. 9 in the appendix. To cover the full N-band
from 8 − 13 µm, four different wavelength settings centered at
8.5, 9.8, 11.4, and 12.4 µm had to be observed. Each setting was
extracted using the standard esorex pipeline, and further reduc-
tion and 2D flux calibration were performed with a dedicated
VISIR software presented in Ho¨nig et al. (2010) to minimize the
sky background.
Our goal is to obtain a total flux reference that closely
matches the setup of MIDI. The MIDI flux extraction described
below uses a window of size 0.′′5 × 0.′′52. All VISIR data has
been taken with a 0.′′75 slit and we used a 0.′′53 window in spa-
tial direction to extract the VISIR fluxes.
2.4. Correlated fluxes: MIDI data reduction
MIDI data reduction was performed with the Expert
WorkStation EWS 2.0 5 and basically consists of two steps:
First the group delay of each (packet of) frame(s) is determined
from a Fourier transform of the raw data after extraction under
a mask and noise reduction. This group delay is subsequently
removed from the fringe data to coherently estimate the cor-
related flux, i.e. co-phase all frames and average them in the
complex plane and compute the modulus. Its principle has been
described in detail in (Jaffe, 2004).
For the data analysis of weak sources (“weak” meaning:
band-averaged correlated flux Fcorr,N < 1 Jy), a number of bi-
ases need to be controlled and the calibration method needs to be
changed from visibility calibration to correlated flux calibration
involving a more elaborate error analysis. We have published our
4 The “photometry” errors can be described as a superposition of
photon noise and background flux variations (Burtscher, 2011).
5 EWS is available for download from
http://home.strw.leidenuniv.nl/∼jaffe/ews/index.html.
entire data reduction procedure for weak sources including cali-
bration and quality control in Burtscher et al. (2012). We repeat
the key steps and provide updated plots describing the data anal-
ysis in the appendix.
In summary one can conclude that MIDI correlated fluxes
can be absolutely calibrated to about 5 – 15 % accuracy (at 12
µm, down to ≈ 150 mJy), depending on observing conditions.
Given the large number of fringe tracks (675 in total) to be
analyzed for this project, we also developed a set of high-level
miditools6 to efficiently reduce and calibrate the data and to
check their quality (see example plots in the appendix). The ba-
sic idea is to store all relevant information about each observa-
tion in a database allowing to link observations together (to find
the nearest calibrator) and to quickly reduce a night of data or all
data of a specific target etc. The latest release of these routines
is described at its download location.
3. Results
For each of the 23 sources we recorded both total flux and cor-
related flux spectra with MIDI. For most sources, especially the
very faint ones for which the total flux MIDI spectrum is very
uncertain, we also obtained VISIR spectra and / or photometries.
The main observable, however, is the correlated flux at different
baselines and position angles.
3.1. (u, v) coverages
The (u, v) coverages that we obtained for all Large Program and
archive sources are displayed in Fig. 5 – 27 in the top left panel.
For most sources, they show all observations that have been ob-
tained with MIDI with the exceptions stated in Section 2.1. For
all sources the requirements for the “extended snapshot survey”
(see Section 2.2) have been met; the “detailed maps” observing
strategy on NGC 1365, MCG-05-23-16 and IC 4329 A has not
been carried out fully, however, since first results had indicated
that a more detailed mapping of these sources would not be very
useful. We therefore spent this time on a better sampling of the
other sources.
3.2. Correlated flux spectra
Plots of all photometries and spectra – correlated flux as well as
total flux – are given in the appendix, see Fig. 41 and following.
A pronounced silicate absorption feature can be seen in many
type 2 AGNs (e.g. MCG-5-23-16, NGC 3281, NGC 5506) and
some type 1 sources show silicates in emission (e.g. I Zw 1 and
Mrk 1239). The silicate feature is broad (several microns) and
thus generally adds a broad dip or broad peak to the spectrum. In
the narrow atmospheric N band the feature is sometimes hard to
discern; for a clearer example of the silicate feature in absorption
and emission, see the space-based spectra from Spitzer IRS (e.g.
Weedman et al., 2005).
Other than the silicate feature, there are no spectral features
in the correlated flux spectra. We hence focus here on the de-
pendence of correlated flux on (u, v) position which encodes the
structure of the object.
In principle, three cases can be distinguished:
– sources where the correlated fluxes and the total flux scatter
around the same values;
6 http://code.google.com/p/miditools/
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– sources where the correlated fluxes scatter around a value
different from the total flux;
– sources where there is both a difference between the total
flux and the correlated fluxes and a dependence of correlated
flux on baseline.
The level of resolved emission can be appreciated by looking
at the difference between the total flux and the correlated fluxes.
For a resolved source, the correlated flux is expected to decrease
with baseline length. This can be seen in some sources (e.g.
MCG-5-23-16) when the spectra align in a rainbow-like man-
ner. If no order is detectable in the colors, the correlated fluxes
indicate an unresolved component. If they are further identical
to the total flux, the source consists only of this unresolved com-
ponent. Otherwise the source consists of both an unresolved and
an “over-resolved” component.
3.2.1. Sources without fringe tracks
On several sources fringes were searched but either not found or
not tracked, see Table 2.
Only two sources that have no fringe detections can be con-
sidered firm non-detections and only for them we derive upper
limits on the correlated flux. These two sources were observed in
very stable nights where the zero OPD position did not change
significantly between the fringe tracks as judged from calibra-
tor observations shortly before and after the failed science fringe
track. Since no fringe was detected, we assign to these sources
an upper limit of the minimum detected flux on this baseline in
this night. The two sources are
– NGC 3227 attempted on 2010-02-28 on the UT1-UT2
baseline (projected baseline length 34 m), Fν < 150mJy
– IC 3639 attempted on 2010-05-27 on the UT1-UT2 base-
line (projected baseline length 56 m), Fν < 150mJy
More recent MIDI observations of IC 3639 using the ex-
perimental MIDI “no-track” mode suggest a correlated flux of
70 ± 20 mJy (Ferna´ndez-Ontiveros et al. in prep.).
For the other non-detections we can not derive robust limits
for the correlated fluxes as it is unclear where the position of
zero OPD was during the observation, i.e. the source might have
been bright enough for a detection but the fringe might have been
searched at the wrong OPD position.
3.2.2. A note about differential phases
In principle a MIDI observation reveals not only the correlated
flux of the target at a given baseline and position angle, but
also its differential phase, i.e. the phase with 0th and 1st order
polynomials removed. More direct estimates of the phase are
not obtainable in a two-telescope interferometer without phase
referencing since the atmospheric turbulence destroys this infor-
mation. In all of the Large Program and other weak targets the
differential phase (sometimes referred to as “chromatic phase”)
is consistent with 0. Only the two mid-IR brightest sources
NGC 1068 and the Circinus galaxy show a significant signal
in differential phase which is being analyzed by sub-groups of
this team. We show the differential phases for all targets in the
appendix, Fig. 64.
3.2.3. Notes on individual sources
We include important notes on individual sources as captions
to their spectra and model fits, see Fig. 5 and following and
Fig. 41 and following. For a brief introduction to the individ-
ual Large Programme sources, please see Chapter 5 of Burtscher
(2011).
3.3. Total flux photometry and spectra
Both the MIDI and VISIR single dish spectra and photometries
are displayed in the appendix (Figs. 41 and the following). We
have indicated the wavelengths of bright mid-IR lines for ref-
erence. The bright [NeII] line is easily detected in a number
of sources both in MIDI and VISIR spectra, while the weaker
[ArIII] and [SIV] lines are only clearly seen in sources where
we have VISIR spectra.
The [ArIII] 8.99 µm line is detected in MCG-05-23-016 and
in IC 4329 A; the [SIV] 10.5 µm line is clearly seen in I Zw 1,
NGC 3281, NGC 4507, IC 4329 A and NGC 7469 and we have
tentative detections of this line in NGC 424 and NGC 5506 (the
latter can be confirmed by comparison with the Gemini spectrum
of Roche et al. (2007)). The [NeII] 12.81 µm line is detected in
all sources with [ArIII] or [SIV] detections and additionally in
NGC 3783, NGC 4151, Centaurus A, NGC 5995. It is not seen
in I Zw 1 since the location of the line is shifted outside the
atmospheric N band for this source.
Otherwise the mid-IR total flux spectra of these sources
show a featureless continuum with the ≈ 9.7 µm silicate emis-
sion/absorption feature imprinted on it. In many cases the silicate
feature is hard to discern due to the limited bandpass of the atmo-
spheric N band. None of the lines is seen in the correlated flux
spectra, meaning that they originate from larger-scale regions.
Our best estimates for the total flux of all the targets at
∼ 12µm are collected in Tab. 3. In general, the VISIR fluxes,
both from photometry and from spectroscopy data, are very sim-
ilar to the MIDI single-dish fluxes, where we can get a good es-
timate from the latter. For comparison we also reduced available
mid-IR images taken close in time to the spectra and compare the
nuclear photometry to the spectra. Both photometry and spectra
are generally in good agreement, which illustrates well the re-
liability of the VISIR spectra as total flux references. None of
the AGN shows significant extension beyond a point source, al-
though NGC 7469 and NGC 5995 appear >∼20% larger than the
calibrator in some filters (see also Ho¨nig et al., 2010). Only four
of the sources in this paper are partly resolved with 8m tele-
scopes; for eleven sources upper limits on the source size have
been published. They are collected in Table 4.
3.4. Data in electronic format
All data are also available in electronic form from CDS.
4. Radial models
4.1. Considerations for model fitting
Due to the limited coverage of (u, v) space and the lack of phase
information, we cannot directly reconstruct images from our in-
terferometric data. We therefore describe the source brightness
distribution (the “image”) by a point source and a Gaussian be-
cause these are building blocks of parametric imaging in inter-
ferometry that have simple analytical forms both in real and in
Fourier space: The Fourier transforms of a Gaussian and a point
source are simply a Gaussian and a constant. There is some dis-
cussion in the interferometry literature as to which is the best
parametric description of the mid-IR radial profile of an AGN.
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Table 2: List of all unsuccessful attempts to track an extragalactic target with MIDI; Total flux references: 1: Raban et al. (2008), 2:
Ramos Almeida et al. (2009), 3: Gandhi et al. (2009), 4: Haas et al. (2007), 5: Mason et al. (2012)
source name Ftot at 12 µm [Jy] ref. for Ftot Fp (12 µm) [Jy] prog. ID notes
NGC 253 2.04 1 – 079.B-0398 not an AGN
NGC 3227 0.401 (at 11.29 µm) 2 < 0.15 084.B-0366 Sy 1.5
GQ Com – – – 083.B-0452 Sy 1.2
IC 3639 0.542 (at 13.04 µm) 3 < 0.15 184.B-0832 Sy 1h
MCG-03-34-064 0.674 (at 11.25 µm) 4 – 075.B-0697, 184.B-0832 Sy 1h
Mrk 463E 0.338 1 – 184.B-0832 Sy 1h; tried both E and W nucleus
IC 5063 0.752 (at 11.25 µm) 4 – 079.B-0398, 080.B-0332 Sy 1h
NGC 7479 0.16 5 – 079.B-0398, 080.B-0332 Sy 1.9? AGN classification uncertain
NGC 7582 0.67 1 – 079.B-0398 Sy 1i
Table 3: Total flux references from MIDI and VISIR mid-IR spectroscopy and photometry for all targets. The table lists only those
VISIR observations that are close in time to the MIDI observations. References: 1: Tristram et al. (2009); 2: Gandhi et al. (2009),
3: Ho¨nig et al. (2010), 4: Kishimoto et al. (2011b), 5: Sebastian F. Ho¨nig (priv. comm.), 6: this work
MIDI spectroscopy VISIR spectroscopy VISIR photometry
Object λ[µm] FMIDItot [Jy] F
VISIR
spec [Jy] obsdate ref λ[µm] F
VISIR
phot [Jy] obsdate ref
I Zw 1 12.71± 0.20 0.44± 0.04 0.43± 0.02 2010-10-16 6 11.88± 0.37 0.44± 0.01 2010-10-15 5
NGC 424 12.13± 0.20 0.72± 0.03 — — — — — — —
NGC 1068 12.05± 0.20 16.08± 0.16 — — — — — — —
NGC 1365 12.07± 0.20 0.38± 0.06 0.30± 0.01 2010-12-25 6 — — — —
IRAS 05189-2524 12.51± 0.20 0.37± 0.07 0.46± 0.03 2007-01-30 6 — — — —
H 0557-385 12.41± 0.20 0.35± 0.05 — — — 11.88± 0.37 0.40± 0.03 2009-09-06 4
IRAS 09149-6206 12.70± 0.20 0.40± 0.05 — — — 11.88± 0.37 0.47± 0.03 2009-06-07 4
MCG-05-23-16 12.10± 0.20 0.60± 0.04 0.73± 0.01 2007-01-30 3 — — — —
Mrk 1239 12.24± 0.20 0.47± 0.05 0.36± 0.01 2011-03-12 6 — — — —
NGC 3281 12.13± 0.20 – 0.32± 0.01 2011-02-18 6 — — — —
NGC 3783 12.12± 0.20 0.68± 0.03 — — — 11.88± 0.37 0.76± 0.02 2009-06-07 4
NGC 4151 12.04± 0.20 1.16± 0.03 — — — 11.88± 0.37 1.36± 0.08 2009-06-07 4,5
3C 273 12.75± 0.20 0.35± 0.14 — — — 11.85± 2.34 0.32± 0.04 2007-03-01 1
NGC 4507 12.14± 0.20 0.68± 0.09 0.63± 0.02 2008-04-11 3 — — — —
NGC 4593 12.11± 0.20 0.22± 0.08 0.25± 0.01 2011-02-18 6 11.88± 0.37 0.25± 0.01 2010-07-12 5
ESO 323-77 12.18± 0.20 0.44± 0.07 — — — 11.88± 0.37 0.38± 0.01 2009-05-09 3
Centaurus A 12.02± 0.20 1.57± 0.03 — — — — — — —
IRAS 13349+2438 12.75± 0.20 0.49± 0.06 — — — 11.88± 0.37 0.53± 0.03 2009-06-07 4
IC 4329 A 12.19± 0.20 0.96± 0.03 1.03± 0.02 2009-05-01 3 11.88± 0.37 1.01± 0.02 2009-05-09 3
Circinus 12.02± 0.20 10.23± 0.05 — — — — — — —
NGC 5506 12.07± 0.20 0.97± 0.08 — — — — — — —
NGC 5995 12.30± 0.20 0.40± 0.14 0.33± 0.01 2009-04-28 3 — — — —
NGC 7469 12.20± 0.20 0.47± 0.06 0.62± 0.02 2008-09-18 3 — — — —
NGC3227 — — — — — 11.88 ± 0.37 0.3201 ± 0.0219 2008-03-21 3
IC3639 — — — — — 13.04 ± 0.22 0.542 ± 0.029 2008-03-21 2
Table 4: Limits to the size of the sample targets from high-resolution observations with 8m class telescopes in the mid-infrared (at ≈
12 µm). References: 1: Radomski et al. (2003), 2: Bock et al. (2000), 3: Radomski et al. (2008), 4: Ho¨nig et al. (2010), 5: Reunanen
et al. (2010)
source name Limit [mas] Reference
NGC 1068 compact core + extended 2
MCG-5-23-16 0.′′33 4
Mrk 1239 0.′′32 5
NGC 3227 0.′′37 4
NGC 3783 0.′′35 4
NGC 4151 0.′′27 1
NGC 4507 0.′′34 4
NGC 4593 0.′′36 4
NGC 5128 0.′′20 3
IC 4329A 0.′′36 4
Circinus compact core + extended 5
NGC 5506 0.′′33 5
NGC 5995 0.′′40 4
NGC 7469 0.′′33 5
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The currently employed models are (in order of increasing com-
plexity):
– The single Gaussian has the advantage of being the simple
most description of the interferometric data with just one
parameter – full-width at half maximum – and allows for
a rough determination of the size of the emitter (Tristram
et al., 2009; Tristram & Schartmann, 2011). However, it fails
to provide proper fits to most sources with good (u, v) cov-
erage. Most sources in this sample are clearly not well de-
scribed by a single Gaussian.
– The point source + single Gaussian description has one ex-
tra parameter (two extra parameters if the total flux is fitted
as well) and can be considered as the minimum extension
to the first description. Like the single Gaussian, its Fourier
transform is a simple analytic function. It seems to provide
good fits (both “visually” and in terms of χ2red) to the mid-
IR data of all but the two brightest AGNs and can be easily
extended to incorporate a physical model for the underlying
temperature distribution, as in Burtscher et al. (2009).
– Power-law parameterizations of the intensity (e.g.
Kishimoto et al., 2009) provide the maximum freedom
to fit the radial profiles but do no longer have analytic
Fourier transforms. They assume an innermost radius for
the otherwise diverging power-law and often imply that the
nuclear dust can be described with a single radial profile,
from the hottest dust at the innermost radius (as probed
by K band observations) to the warm dust on parsec scale
(as probed by MIDI). However, it has been shown for
NGC 4151 that the mid-IR and near-IR structures likely do
not belong to the same structure (Burtscher et al., 2009;
Kishimoto et al., 2011a). Apart from that, some of the
sources show a clear “point source” in the radial profiles
(e.g. NGC 4151, NGC 4507, NGC 4593, NGC 5506). It is
unclear whether a single power-law would still result in a
good fit for these sources.
We would like to stress here that our approach of fitting a
point source and a Gaussian is intended to describe the bright-
ness distribution as simply as possible without assuming any
physical connection (power-law or other) to unobserved scales.
For most sources in this sample, the sublimation radius of dust
is about ten times smaller than our resolution limit.
In this section we present model fits for all 23 sources with
the purpose of determining their geometry in the context of such
an elementary model and give sizes and fluxes of its compo-
nents. We assume axisymmetric source-brightness distributions
so that the modeled intensity distributions only have a radial co-
ordinate; the position angles are ignored. For the purpose of this
paper – to present a first analysis of all sources and derive reli-
able half-light radii – this approach is justified as we discuss in
Section 4.6.
4.2. Resolution limits of an interferometer
An interferometer has resolution limits towards both small and
large angles that depend on the spatial frequencies BLλ = BL/λ
that the interferometer samples (BL is the projected baseline
length). The smallest structures that can be resolved with an in-
terferometer can be estimated by applying the Rayleigh criterion
to the interferometer. It describes the resolution at which the cor-
related flux of a binary star has dropped to zero, which happens
at an angle of 1/(2BLλ). In reality, the resolution depends on the
signal to noise (S/N) of the observations, however. If the S/N is
high, a slight decrease of correlated flux can already be detected
and angular sizes much smaller than 1/(2BLλ) can be determined
although the source is only marginally resolved, i.e. the flux has
not vanished. We estimate our resolution to be ∼ 1/(4BLλ) or
about 5 mas at λ = 12µm. A source (component) that is smaller
than this is unresolved and we give an upper limit to its size.
On the other hand, the minimum baseline of the interferom-
eter and the S/N of the data determine the largest angles that can
be resolved. In our case, structures of about 50 mas (100 mas
for the two sources observed with the ATs) and larger are over-
resolved at the shortest baselines, i.e. the correlated flux of this
component has dropped below the measurement noise already at
the shortest projected baselines. We can then only give a lower
limit to the size of that component. In those cases, the source
is only observable because the unresolved flux from a smaller
component is larger than our sensitivity limit. Since most of our
sources are essentially unresolved with 8m-class telescopes, we
can thus give both an upper and a lower limit in those cases. For
a compilation of upper limits from single-dish observations see
Tab. 4.
4.3. Model parameters
In principle we could therefore give the flux densities (in the
following ‘fluxes’) of an unresolved, a resolved and an over-
resolved component. However, in most sources we cannot con-
strain the properties of both the over-resolved and the resolved
emitter, due to the low S/N of our data and the “gap” in spa-
tial frequencies between the single-dish resolution (8 m) and the
shortest projected VLTI/UT baseline of ≈ 25 m. We therefore fit
a two-component model with an unresolved “point source” (with
flux Fp) and a “Gaussian” component with flux Fg and full width
at half maximum (FWHM) Θg and decide, based on the reduced
χ2 (χ2red) contours, whether or not we can constrain the size of
the Gaussian. If it is constrained, the Gaussian is resolved; if we
can only give a lower limit to the Gaussian, it is over-resolved.
In real space, the modeled intensity distribution is:
Iν(r) = Fp · δ(r) + Fg · 4 ln(2)
piΘ2g
· exp
−4 ln(2)r2
Θ2g
 (1)
where r is a radial angular co-ordinate on sky.
In Fourier space, the correlated flux at spatial frequency BLλ,
Fν(BLλ), depends on the parameters of the two components as
follows:
Fν(BLλ) = Fp + Fg · exp
(
− (piΘgBLλ)
2
4 ln(2)
)
(2)
Since we fit only two components, we treat the total flux like
a correlated flux measurement at baseline 0, i.e.
Fν,tot = Fν(0) = Fp + Fg =
∫ ∞
0
Iν(r)dΩ (3)
The total flux is very well constrained for most sources and
we therefore approximate its error with zero in order to reduce
the number of model parameters to two: Θg and point source flux
fraction
fp ≡ Fp/Ftot. (4)
The flux of the resolved (or over-resolved) component is then
Fg = (1− fp) ·Ftot. This two-parameter fit has the advantage that
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the goodness of fit can be displayed in a single χ2 plane (see next
subsection).
We perform the fits at (12.0 ± 0.2) µm restframe since the
sources are best resolved and brightest at this wavelength range
and the atmospheric transmission is good there. Also, there are
no bright mid-IR features in this range, allowing for an accu-
rate determination of the continuum flux. For the two most dis-
tant sources 3C 273 and IRAS 13349+2438 this restframe wave-
length is shifted beyond the atmospheric N band. For these two
sources the fit is performed at 12.5 µm observed frame, corre-
sponding to 10.8 and 11.3 µm restframe respectively.
A full analysis of the spectral information will appear in a
subsequent publication.
We show the radial models and the χ2 plots of the two-
component model for all sources in Figs. 5 – 27 and the best
fitting parameters are summarized in Tab. 5 on page 11. Since
we approximate the total flux errors with 0 for the radial fitting,
the correlated flux can be understood in the same way as the vis-
ibility with the only difference that our normalization is the total
flux of the target instead of 1. The point source fraction fp is then
essentially identical to the minimum visibility.
For a graphical comparison of the fit results, we show model
images with constant pixel scale for all sources in Fig. 28,
sorted by increasing resolution. These images are simply super-
positions of two Gaussians of FWHM = 5 mas (the “point
source”) and FWHM = Θg; elongations (see below, Section 4.6)
are not shown. Their relative intensity is given by the point
source fraction fp. The point source is encircled with blue dots
and in the cases where we can only derive a limit to the resolved
emitter, this limit is indicated by a red circle.
4.4. χ2 plots and component identification
In the χ2 plots, three cases can be distinguished depending on
the appearance of the min(χ2red) + 1 contour which delimits the 1
σ confidence interval. It is either . . .
– . . . entirely on the plot, or
– open to large values of Θg but constrained in fp, or
– degenerate with both Θg and fp.
In the first two cases, both the point source and the resolved
or overresolved emitter have non-zero flux. In the third case,
where the two components are degenerate, we test whether the
source is marginally resolved or entirely unresolved by fitting a
single Gaussian component to the fluxes:
F˜ν(BLλ) = Ftot · exp
(
− (piΘgBLλ)
2
4 ln(2)
)
(5)
In this case, we additionally plot the χ2 curve of the one-
component model as an inset to the χ2 plots.
In summary, we classify each source into one of the follow-
ing four cases following straight-forward, hierarchical steps (see
Fig. 2):
1. Both the size of the ’Gaussian’, Θg, and the fluxes of the two
components, Fg, Fp, can be derived (12 sources, e.g. I Zw 1).
2. The fluxes of the over-resolved and unresolved components,
Fg, Fp are constrained, but only a lower limit for Θg can be
given (6 sources, e.g. NGC 3281).
3. fp is degenerate, but Θg is constrained in a one-component
fit (4 sources, e.g. 3C 273).
4. fp is degenerate and, in a one-component fit, only an upper
limit for Θg can be given (1 source: IRAS 13349+2438).
2 component 
model: Θ, fp 
constrained?
yesno
resolved + 
unresolved
(case 1)
fp constrained?
yesno
overresolved+ 
unresolved 
(case 2)
1 component 
model: Θ 
constrained?
yesno
unresolved
(case 4)
marginally 
resolved
(case 3)
Fig. 2: Model selection strategy: If both parameters (Θg, fp) are
constrained on the χ2red plane, we see a resolved and an unre-
solved emitter (case 1). If only fp is constrained, there are two
emitters but we can give only limits to their sizes (case 2). If
neither Θg nor fp are constrained, there is only one component
which is either marginally resolved (case 3) or entirely unre-
solved (case 4).
4.5. Half-light radii
In order to derive a single size estimate that characterizes the
nuclear light distribution, we determine the half-light radius for
each source. It is defined by
1
2
=
∫ r1/2
0 Iν2pirdr
Fν,tot
(6)
For sources of case ’1’, Eqs. 1 and 4 substituted into Eq. 6
give
1
2
= fp + (1 − fp) ·
1 − exp −4 ln(2)r21/2Θ2g
 (7)
which leads to the following relation between half light ra-
dius and Gaussian FWHM Θg:
r1/2
Θg
=
1
2
√
ln(2 − 2 fp)
ln 2
. (8)
Its dependency on fp is plotted in Fig. 4. For fp = 0, it is 1/2
and it vanishes for fp = 0.5. For fp > 0.5 it is not defined and
we assign such sources, where more than half of the emission is
unresolved, an upper limit to the half-light radius that we set to
our approximate resolution limit of Θg,min/2 ≈ 2.5 mas.
For over-resolved sources (case ’2’), we can only derive lim-
its to the half-light radius. We give an upper limit, r1/2 < Θgmin/2
if fp > 0.5 and a lower limit, given by Eq. 8, otherwise. For
sources where we only model one component, the half-light ra-
dius is equal to Θg/2 if the source is marginally resolved (case
‘3’); if it is unresolved (case ‘4’), the upper limit to r1/2 is again
given by our resolution limit.
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5 mas
50 mas
30 m
130 m
Image space (Intensity distribution)
Fourier space (Correlated flux)
resolved and 
unresolved emitter
(case 1)
resolved and over-
resolved emitter
(case 2)
marginally resolved
(case 3)
unresolved
(case 4)
Fig. 3: Model source geometries and their Fourier transforms. In
real space (top row), the two black rings stand for the minimum
and maximum angular resolution of the interferometer (5 and 50
mas, respectively), the orange and red Gaussians stand for the
(over-)resolved and unresolved mid-IR emitters, respectively. In
case 1, both the compact unresolved as well as the larger, inter-
ferometrically resolved component are constrained by our model
fit. Model 2 consists of an essentially unresolved source (red)
with over-resolved flux (orange). The size of the over-resolved
emitter cannot be determined and could be as large as the single-
dish PSF of about 300 mas. Models 3 and 4 contain only one, es-
sentially unresolved, component which in model 3 is marginally
resolved and in model 4 entirely unresolved.
In the bottom row, the Fourier transforms of these models are
shown. Here the two black rings denote the minimum and max-
imum projected baseline using the 8m Unit Telescopes of the
VLTI. Note how the compact source (red) contributes to the cor-
related flux at all baselines while the extended source (orange)
is only observable at short baselines.
At fp = 0.5 the half-light radius has a discontinuity for over-
resolved sources (case ‘2’) since it is unknown whether most
emission is un- or over-resolved (r1/2 jumps from an upper to
a lower limit). We therefore only derive a half-light radius for
sources which are clearly off this border, i.e. where either fp <
0.5 − σ( fp) or fp > 0.5 + σ( fp). The half-light radii in both
angular and linear units are given in Tab. 5.
Applying these criteria, we arrive at a total of eleven mea-
sured half-light radii and estimate very compact upper limits to
r1/2 for ten additional sources and one lower limit. For only one
source (NGC 4593) we do not derive a half-light radius since it
is over-resolved and its point source fraction is ≈ 50 %.
4.6. Axial symmetry and elongations
In Figs. 5 – 27 (upper right panel) we show the residuals of the
data with respect to our one dimensional models on the (u, v)
plane. These plots can be appreciated by looking how “clus-
tered” and how large equal-colored dots are: If, as in NGC 3783,
the blue dots (positive residuals) are along one direction and the
0.0 0.1 0.2 0.3 0.4 0.5
Point source fraction fp
0.0
0.1
0.2
0.3
0.4
0.5
r 1
/ 2
 
/  Θ
g
r 1
/ 2
 
/  Θ
g
Fig. 4: Ratio of half-light radius r1/2 to Gaussian full-width at
half maximum Θg as a function of point source fraction fp.
green ones along the perpendicular direction, it is a clear sign
for elongation; in the case of NGC 3783, one would deduce a
PA for the major axis of the ellipse of ≈ −40 deg, in good agree-
ment with the detailed modeling of Ho¨nig et al. (2013).
For the other sources with known asymmetry in the nuclear
dust component, a strong signal is also evident in these plots, i.e.
NGC 1068 (Raban et al., 2009), the Circinus galaxy (Tristram
et al., 2012) and NGC 424 (Ho¨nig et al., 2012). The published
axis ratios for these sources are about 2 in the Circinus galaxy,
1.5 in NGC 3783, 1.3 in NGC 1068, and 1.3 in NGC 424.
We further detect elongations of the nuclear mid-IR bright-
ness distribution in NGC 3281, NGC 4507, NGC 4593 and in
MCG-5-23-16 and can exclude strong elongations only in I Zw 1
and IC 4329A. For the other sources either the signal/noise and /
or the (u, v) coverage are not sufficient to detect or exclude elon-
gations. We plan to analyze the elongation signal for all sources
in a quantitative way in a future publication.
For the most elongated source, the Circinus galaxy, the de-
rived half-light radius should therefore only be considered a
rough scale and not a precise size determination. For all other
sources, however, the PA-averaged half-light radii are probably
a fair description of the source’s extension.
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Fig. 5: I Zw 1 Top left panel: (u, v) coverage. The first observation of a stack is shown in black, other good observations (that are
stacked to the preceding “black” one) in gray, bad observations in red. In the upper right hand the co-ordinates of the target are given
for reference. Top right: model residuals on the (u, v) plane. The diameter of the filled circle indicates, in units of the measurement
error, the difference between the observed correlated flux at that (u, v) position and the model predicted flux (see bottom left panel).
The difference is displayed in green if the observed flux is lower than the model predicted one and in blue otherwise. Measurements
that lie very close to the model predictions have very small filled circles and are therefore additionally encircled. Bottom left: Radial
plot with position angle (PA) color-coded. Note that PA is only unique modulo 180 degrees. Bottom right: χ2 plane. In it, the best fit
is marked with a black cross, the 1σ limits to the best fit are marked with dotted lines. Since the total flux, Fν,tot, is well constrained,
we approximate its error with zero in order to reduce the model to two parameters: Gaussian FWHM of the resolved source, Θg,
and point source fraction fp. In the χ2 plot, the abscissae are the fluxes of the two modelled components, Fg ≡ (1 − fp) · Fν,tot and
Fp ≡ fp · Fν,tot.
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Fig. 6: The same as Fig. 5 but for NGC 424. The large value for the reduced χ2 is due to the elongation of the extended component
(Ho¨nig et al., 2012) that was not fitted here.
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Fig. 7: The same as Fig. 5 but for NGC 1068. The very large value for the reduced χ2 is due to the elongation of the compact disk
component (Raban et al., 2009) that was not fitted here.
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Fig. 8: The same as Fig. 5 but for NGC 1365
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Fig. 9: The same as Fig. 5 but for IRAS 05189-2524
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Fig. 10: The same as Fig. 5 but for H0557-385
17
L. Burtscher et al.: A diversity of dusty AGN tori
−100
−50
0
50
100
v  
[ m
]
v  
[ m
]
100 50 0 −50 −100
u [m]
bad observation
good observation (stacked)
IRAS 09149−6206 (09 16 09   −62 19 29)
−100
−50
0
50
100
v  
[ m
]
v  
[ m
]
100 50 0 −50 −100
u [m]
F_obs − F_model = +1 σ
F_obs − F_model = −1 σ
IRAS 09149−6206 (09 16 09   −62 19 29)
0 2•106 4•106 6•106 8•106 1•107
Spatial frequency BLλ [fringe cycles / rad]
0.0
0.2
0.4
0.6
0.8
( C
o r r
e l a
t e d
)  F
l u x
 F ν
 
[ J y
]
( C
o r r
e l a
t e d
)  F
l u x
 F ν
 
[ J y
]
IRAS 09149−6206
λ = 12.70µm
0 20 40 60 80 100 120 140
Projected baseline length [m]
0
50
100
150
P A
VISIR
0.0 0.1 0.2 0.3 0.4
Fg [Jy]
20
40
60
80
Θ
g 
[ m
a s
]
Θ
g 
[ m
a s
]
7 .
3
7.3
1 0
. 3
10.3
10.3
0.4 0.3 0.2 0.1
Fp [Jy]
IRAS 09149−6206
min(χ2)/DOF =  6.27; DOF =   3
over−resolved and unresolved
Fg =  0.13 +  0.02 −  0.02 Jy
Fp =  0.34 +  0.02 −  0.02 Jy
Θg > 30.90 mas
Fig. 11: The same as Fig. 5 but for IRAS 09149-6206. Since the min(χ2r ) + 1 contour is open to large values of Θg, we consider this
source to consist of an over-resolved and an unresolved source and determine the model fit parameter fp (and its derived values Fg
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Fig. 12: The same as Fig. 5 but for MCG-05-23-16
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Fig. 13: The same as Fig. 5 but for Mrk 1239
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Fig. 14: The same as Fig. 5 but for NGC 3281
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Fig. 15: The same as Fig. 5 but for NGC 3783
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Fig. 16: The same as Fig. 5 but for NGC 4151.
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Fig. 17: The same as Fig. 5 but for 3C 273 – While the data shown here are certainly only marginal evidence for a resolved source,
more recent data seem to support this view (K.R.W. Tristram in prep.)
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Fig. 18: The same as Fig. 5 but for NGC 4507
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Fig. 19: The same as Fig. 5 but for NGC4593
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Fig. 20: The same as Fig. 5 but for ESO 323-77
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Fig. 21: The same as Fig. 5 but for Centaurus A. The source is variable in the mid-infrared (Burtscher et al., 2010, and in prep.).
Here we only show the data from the 2008 epoch.
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Fig. 22: The same as Fig. 5 but for IRAS 13349+2438
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Fig. 23: The same as Fig. 5 but for IC 4329 A
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Fig. 24: The same as Fig. 5 but for Circinus. The very large value for the reduced χ2 is due to the elongation of both the extended
and the compact component (Tristram et al., 2012) that was not fitted here.
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Fig. 25: The same as Fig. 5 but for NGC 5506
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Fig. 26: The same as Fig. 5 but for NGC 5995
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Fig. 27: The same as Fig. 5 but for NGC 7469
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Fig. 28: Model images for all 23 sources, sorted by scale (most distant sources first). The color scale is normalized to the total flux
of the target. The dotted blue line indicates the adopted resolution limit (5 mas), inside which is the point source. The dotted red
line, when plotted, indicates sources for which we only derived a limit on the resolved structure (see Tab. 5). The pixel scale in
parsec is constant over all images; the scale in angular units is also given. While more distant sources are less resolved, it can also
be seen that the morphology of the source does not only depend on resolution.
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5. Discussion
5.1. Torus scaling relations
In the most simple conception of an AGN torus, the angular size
it subtends at any wavelength simply scales with its innermost
radius, i.e. the radius at which the dust sublimates. This radius
was originally given by Barvainis (1987) as
rin,Barvainis = 1.3L
1/2
UV,46T
−2.8
1500pc (9)
and depends on LUV,46, the ultraviolet luminosity7 of the
AGN in units of 1046 ergs/s, and the temperature T1500 ≡
T/1500 K at which grains are destroyed. It also depends on the
dust grain size (the larger the grains the higher the opacity) and
on the chemistry of the dust (graphite grains sublimate at higher
temperature than silicate grains).
More recently, Kishimoto et al. (2007) studied the innermost
regions of eight nearby (z < 0.2) type 1 AGNs using NICMOS
data from the HST archive. They found that the actual innermost
radius, as determined by near-infrared dust reverberation map-
ping (Suganuma et al., 2006), is about a factor of three smaller
than the theoretically expected sublimation radius:
rin = 0.47L
1/2
UV,46pc. (10)
On the other hand, in the same objects, the interfero-
metrically determined radius of the hottest dust (Kishimoto
et al., 2011a; Weigelt et al., 2012) is larger and lies some-
where between the reverberation radius and the radius given by
Barvainis.8 For the following, we will use the empirically de-
rived innermost radius as defined in Eq. 10.
Since the angular size ρ of the torus scales with distance D
as ρ = r/D and the flux F scales ∝ 1/D2, ρ therefore scales as
ρ ∝ √F (11)
We will make use of this “intrinsic” size scale, to separate
resolution effects from intrinsic differences in the appearance of
the AGN.
In order to compare the mid-infrared-derived radii with data
from other wavelengths, we need to estimate bolometric correc-
tion factors for the mid-infrared luminosities. We use the pre-
scription from Gandhi et al. (2009) that combines their mid-
infrared–X-ray relation and the X-ray bolometric correction fac-
tors from Marconi et al. (2004) and give the inferred bolometric
luminosities for all targets as well as the expected inner radii in
Table 6.
5.2. Observability constraints and properties of the sample
In order to track fringes on an astronomical object with MIDI,
the object’s unresolved flux must be greater than some minimum
flux Fmin which we estimate to be ≈ 150 mJy at 12 µm, depend-
ing on atmospheric conditions. This means that the point source
flux Fp has to be at least of this order. In the context of our mod-
eling, we give Fp as a fraction of the total flux, i.e. the point
source fraction fp (see Eq. 4 in Section 4.3). This is the model
7 We assume Lbol ≈ 1.5LUV, from Elvis et al. (1994) and Runnoe
et al. (2012), with the assumption of a flat powerlaw spectrum in the
optical (e.g. Kishimoto et al., 2008).
8 A likely interpretation for this difference is that interferometric
measurements are sensitive to the brightness-weighted effective radius
while the reverberation signal reacts to the actual innermost radius
(Kishimoto et al., 2011a).
parameter that we can determine best and for all objects with our
MIDI observations.
In Fig. 29 we show fp as a function of total flux Fν,tot which
demonstrates that the weaker the source is, the higher the point
source fraction has to be in order to observe it. This observational
limit is drawn as a green line. One object (NGC 4593) has an
unresolved flux slightly below 150 mJy. MIDI was able to track
fringes on it under favorable conditions. For two more objects
(NGC 3227 and IC 3639) we are confident to derive an upper
limit to fp from the fact that the sources could not be tracked
(see Section 3.2.1).
Our selection criteria only required the flux of a southern
AGN in the mid-infrared to be & 300 mJy as observed within
. 0.5 arcsec, i.e. within the mid-infrared PSF of a 4-10 m class
telescope. While our sample is not complete in any respect, these
criteria do not introduce any obvious bias with respect to the
flux distribution inside the unresolved source. Especially did we
not pick out particularly “pointy” objects that would be eas-
ier to observe interferometrically since the observability con-
straint limits our ability to observe weak sources with very shal-
low intensity profiles, i.e. very low point source fractions. Given
these relatively weak selection criteria, it is noteworthy that most
sources from our initial sample selection have been observed
successfully. We therefore conclude that it lies in the nature of
weak AGNs (with fluxes < 1 Jy) that a significant part of the
mid-infrared emission on scales . 0.5 ′′originates from scales
. 5 mas (0.1 – 10 pc)!
The median point source fraction in our sample is 70% for
type 1 and 47% for type 2 objects, respectively. This effect is
dominated by the two mid-IR brightest AGNs, that happen to
be of type 2, and by the four type 1 objects that are unresolved
( fp = 1).
Centaurus A (NGC 5128) sticks out due its relatively high
point source fraction despite its high total flux. In this particu-
lar source we have strong evidence that about 50% of its mid-
infrared emission is of non-thermal origin (Meisenheimer et al.,
2007; Burtscher et al., 2010, and in prep.).
At first sight, the point source fraction seems to increase with
the mid-infrared luminosity of the source, Fig. 30. At closer in-
spection, however, it becomes clear that this effect is simply
due to the fact that type 1 sources – which have higher point
source fractions on average in our sample – are less common
in the nearby universe. In fact, in a formal correlation analysis
(Spearman’s rank correlation) we do not find a significant corre-
lation in either type 1 or type 2 objects separately.
Since all but the two brightest targets in the sample are in a
very narrow range of flux, luminosity and distance are nearly lin-
early related, see Fig. 1. For this reason, the plot of point source
fraction vs. distance (resolution), Fig. 31, looks similar to the
plot of point source fraction vs. luminosity (Fig. 30), except for
the two brightest objects. Note that in both plots, the resolved
sources (the ones which are marked with green boxes) have the
lowest point source fractions for a given distance or luminosity,
i.e. these are the maximally extended objects. In both plots, there
is only marginal evidence for a correlation. It appears that nei-
ther luminosity nor distance (resolution) are a strong predictor
for the morphology of AGN tori.
This becomes even clearer when looking at a plot of point
source fraction fp versus “intrinsic resolution”, i.e. the resolution
(in mas) divided by the inner-most radius of the target, Eq. 10.
From Fig. 32 it is first of all evident that we only reach close to
the inner-most radius of dust with MIDI in the two brightest ob-
jects, NGC 1068 and the Circinus galaxy. This may well be the
reason why NGC 1068 is the only galaxy in which MIDI has de-
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Table 6: Mid-IR luminosity of the sample targets, inferred bolometric luminosity, inner radii using Eq. 10 and “Barvainis radius” at
300 K as well as observed mid-infrared half-light radius in pc.
Name log(LMIR/erg/s) log(Lbol/erg/s) rin r300K r1/2
[pc] [pc] [pc]
I Zw 1 44.9 46.2 0.49 124 < 2.7
NGC 424 43.6 44.7 0.09 23 1.3+0.3−0.2
NGC 1068 44.0 45.2 0.15 37 1.6 ± 0.1
NGC 1365 42.5 43.3 0.02 4.4 0.3 ± 0.1
IRAS 05189-2524 44.6 45.9 0.36 89 < 3.5
H 0557-385 44.4 45.6 0.25 63 < 1.6
IRAS 09149-6206 44.9 46.3 0.53 132 < 2.7
MCG-05-23-16 43.5 44.6 0.08 19 1.9+0.3−0.2
Mrk 1239 44.0 45.2 0.15 38 0.8+0.4−0.5
NGC 3281 43.4 44.4 0.06 15 < 0.6
NGC 3783 43.7 44.8 0.09 23 2.0+0.5−0.4
NGC 4151 43.0 44.0 0.04 9.4 > 1.7
3C 273 45.7 47.2 1.54 387 8.1+1.6−1.8
NGC 4507 43.7 44.8 0.10 25 3.0+0.4−0.3
NGC 4593 43.1 44.1 0.04 11 . . .
ESO 323-77 43.7 44.8 0.10 24 1.1 ± 0.2
Centaurus A 41.8 42.6 0.01 1.8 < 0.05
IRAS 13349+2438 45.5 47.0 1.22 305 < 6.2
IC 4329 A 44.2 45.4 0.19 47 < 0.8
Circinus 42.7 43.6 0.03 6.4 0.8 ± 0.1
NGC 5506 43.4 44.4 0.06 16 < 0.4
NGC 5995 44.1 45.2 0.16 50 < 2.5
NGC 7469 43.9 45.0 0.12 30 4.0+1.2−0.7
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Fig. 29. Point source fraction fp as a
function of total flux for all observed
objects. Type 1 AGNs are marked with
blue stars, type 2 AGNs with red di-
amonds. The two upper limits are un-
successful fringe tracks in otherwise sta-
ble nights. The green curve denotes the
observational limit which is given by
the minimum unresolved flux required
to track a source.
tected hot dust (Jaffe et al., 2004; Raban et al., 2009). However,
despite a similar intrinsic resolution, no such hot dust component
has been found in the Circinus galaxy (Tristram, 2007).
In the fainter galaxies, the resolution of our observations
varies between 4 and 12 rin – but the point source fraction does
not seem to depend on it. In fact, for about half of the objects our
resolution is essentially identical at 6 ± 1rin while fp varies be-
tween 0.25 and 1. There is no clear dependency on optical classi-
fication either, except at the extreme ends: The highly resolved,
brightest and nearby galaxies are of type 2 and all objects with
fp = 1 are type 1 AGNs. In all objects where we interferometri-
cally resolve an emitter (case 1 in the modeling, green boxes in
Fig. 32), the resolution is better than 8 rin, but there are only few
objects with lower resolution. We conclude from this plot that
the intrinsic resolution is also not a strong predictor to explain
the differences in fp. This implies that AGN tori do not exhibit a
common radial profile, contrary to the suggestion by Kishimoto
et al. (2009).
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Fig. 30. Point source fraction as a func-
tion of 12 µm luminosity. Blue stars are
type 1 sources, red diamonds are type 2
sources. A green box denotes objects of
model case 1 (resolved Gaussian + point
source).
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Fig. 31. Point source fraction as a func-
tion of distance. Blue stars are type
1 sources, red diamonds are type 2
sources. A green box denotes objects of
model case 1 (resolved Gaussian + point
source).
5.3. Scaling the bright sources down
Can we understand the interferometrically derived properties of
this sample of galaxies by scaling down the brightest sources
such that their total flux is similar to that of the faint sources?
NGC 1068 and the Circinus galaxy are about a factor of 10
brighter than the next brightest AGN (NGC 4151)9. The MIDI
data on these two sources were modeled with two Gaussian emit-
ters representing a compact disk (contributing less than 10% to
9 We exclude the third brightest AGN, Cen A, from this analysis
as approximately half of its mid-infrared flux is of non-thermal nature
(Meisenheimer et al., 2007)
the total flux) and an extended emission component (Tristram
et al., 2012; Raban et al., 2009). We can easily imagine how
these sources would appear if they were at distances such that
their fluxes matched those of the weak sources (Fig. 33).
The radial plots (Fig. 33) would look the same as Figs. 7
and 24, but note how the axis ranges have changed: While the
ordinate shows the lower flux level, as intended, the abscissae
show that much longer baselines would be needed to collect the
same data. When comparing these remote versions of the bright-
est sources with the weak targets, one should therefore only look
at the data to the left of the vertical black lines which denote the
maximum baseline length achievable with UTs.
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Fig. 32: Point source fraction as a function of intrinsic resolution (it decreases to the right). The intrinsic resolution is the resolution
of the interferometer divided by the inner radius of the source, i.e. 5 mas/(2 ·rin). In the two bright sources, MIDI’s resolution almost
reaches rin, while in the weak sources our resolution corresponds to radii 4 – 12 times as large as rin. Type 1 sources are denoted as
blue stars, type 2 sources as red diamonds, the source names are given next to the symbols. As before, objects which we model with
case 1 are marked with a green square.
The fluxes at the maximum UT baselines would be 100 mJy
for the remote version of the Circinus galaxy and 200 mJy for
the remote NGC 1068, thus comparable to the weak sources.
In both sources, however, the radial plots would show strongly
falling fluxes with baseline length (as the extended component
would be well resolved) and, in both sources there would also
be a clear PA-dependence due to the elongation of the source
which is not seen such strongly in the weaker targets.10 The
level of unresolved flux would be relatively low (≈ 20 %) in
Circinus compared to the weak targets while in NGC 1068 it
would be ≈ 50 %, close to the median fp for all the weak type
2 sources (47 %). Another difference between the scaled-down
bright sources and the weak sources are the differential phases:
only the Circinus galaxy and NGC 1068 show a significant, non-
zero, signal in the differential phases (see Section 9 in the ap-
pendix). This is not a signal/noise effect as significant differential
phases are observed in NGC 1068 also with the smaller auxiliary
10 In NGC 1068, the position-angle dependence of the correlated flux
on short baselines is not seen in this plot, because only very limited
amount of AT data were available for this plot. New AT observations
have been performed in September 2012 that show the large-scale elon-
gation more clearly (Lopez et al. in prep.).
telescopes where the signal/noise is comparable to the observa-
tions of faint targets with the larger UTs (Lopez et al. in prep.).
Additionally, the unresolved flux of these scaled sources
would appear different from the “point source” that is seen in
many of the weaker targets, both in type 1 sources (NGC 4151,
NGC 4593, IC 4329 A, NGC 7469) and in type 2 sources
(NGC 4507 and NGC 5506): In the scaled bright sources, a
strong decrease of correlated flux with baseline length would be
observed and, especially in the case of NGC 1068, there would
be no sign for a flat part in the radial plot that would point to a
distinct second component.
Lastly, looking at the spectra (Fig. 41 and following) shows
that all of the weak sources with r1/2 > 5 mas feature either
the [S IV] or the [Ne II] line (or both) in their spectra. On the
other hand, only 50 % of the sources with upper limits to their
half-light radius show any mid-IR lines and in no correlated flux
spectrum are any lines observed. Mid-IR emission lines arise,
for example, in star forming regions and in AGN narrow-line re-
gions (Sturm et al., 2002; Groves et al., 2008). However, the two
bright sources do not show any lines in their total flux spectra.
We conclude that we cannot fully explain the observed char-
acteristics of the faint sources by simply scaling down the bright
sources.
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5.4. Is there an AGN size-luminosity relation?
With different prescriptions used for determining the size and
different selection of the sources, the AGN torus size-luminosity
relation has been investigated with controversial results: slopes
between 0 (Kishimoto et al., 2011b) and 0.5 (Tristram et al.,
2009) are compatible with the data. Can we solve this contro-
versy using the large amount of data presented here and the sig-
nificantly increased number of sources?
We would like to caution that, in a flux-limited sample with
narrow flux range, a correlation in size vs. luminosity appears
even for an uncorrelated set of points simply because more lumi-
nous objects are also more distant. This is most clearly seen for
the upper limits of Fig. 34 that turn into a narrow “correlation”
in Fig. 35. We therefore first investigate the size-luminosity plot
in observed units (Fig. 34). For the resolved sources (denoted
with stars and diamonds), we find a correlation between r1/2 and
flux that is roughly compatible with
√
F. The two colored lines
show the expected scaling of source size with flux using the nor-
malizations from the bright sources: Many of the faint sources
show sizes that are compatible with the half-light radii of the
scaled versions of the Circinus galaxy and NGC 1068 (albeit all
the differences in the detailed characteristics, see above). It is
also immediately obvious that the relation is dominated by large
scatter, especially if also taking the limits into account.
In physical units, we find from the size-luminosity plot
(Fig. 35) that the half-light radii of the resolved sources are about
20 times larger at 12 µm than at 2 µm, but almost always three
times smaller than the radius rBarvainis expected for an optically
thin medium (Figs. 35, 36). Either there is significant absorption,
even at mid-IR wavelengths, limiting the extent of the mid-IR
emission or there is just no AGN-heated dust at larger scales.
The very compact upper limits, on the other hand, show that
there is significant amount of mid-IR emitting material on scales
as compact as ≈ 4 × rin.
It is also evident from this plot that there is essentially no
difference in size between type 1 and type 2 sources, contrary
to the expectation from clumpy torus models that tori of type 2
sources appear on average about a factor of 2.5 more extended
than those of type 1 sources, albeit with large scatter (Tristram
& Schartmann, 2011). This is in agreement with the fact that
both type 1 and type 2 tori follow the same mid-infrared – X-ray
relation (Horst et al., 2008; Gandhi et al., 2009).
In order to explore the scatter in the mid-infrared, we com-
pile all nuclear size measurements of AGN tori from UV/optical
– near-infrared reverberation mapping (Suganuma et al., 2006,
and references therein), near-infrared interferometry (Kishimoto
et al., 2011a; Weigelt et al., 2012) and our own mid-infrared size
estimations using MIDI data (Fig. 36). For the mid-infrared we
use the bolometric corrections described at the beginning of this
Section, for the near-infrared data we use the conversion from
Kishimoto et al. (2007), that is based on Elvis et al. (1994).
In this plot, color now denotes observing wavelength and tech-
nique; the MIDI points are displayed as red crosses, near-IR in-
terferometry measurements are shown in green and the rever-
beration data in magenta. The correlation is significantly better
for the near-infrared data with a highly significant r correlation
value of 0.97, while in the mid-infrared, we find r values of 0.77
or 0.56 depending on whether or not the limits are included in
the analysis (see Table 7).11
11 Some of the scatter in the near-IR data is due to variability which
does not play a role in the mid-IR. For NGC 4151, for example, three
measurements are available with about 0.5 dex spread both in luminos-
Since the mid-IR sizes are dominated by large scatter, we do
not fit a linear slope to this relation as it would highly depend
on the selection of sources (only resolved / marginally resolved
sources or all sources?). While there is a general trend of increas-
ing source size with luminosity, we conclude that there may not
be a meaningful common size–luminosity relation for all AGN
tori as their structure appears to be very different from source to
source. A probable reason for the large scatter is that the nuclear
mid-IR emission of AGNs may consist of at least three distinct
components: large-scale emission from AGN-heated dust in the
narrow line region or heated by star-formation, compact AGN-
heated dust and non-thermal emission. The relative strengths of
these components determine the observed nuclear mid-infrared
size of the AGN.
6. Summary, Conclusions and Outlook
We present here the largest sample of AGNs studied with in-
frared interferometry. In total we present interferometric data for
23 AGNs and derive limits for another two targets, using new
observations from the MIDI AGN Large Program, as well as
data from the archive. Since most of the sources in this sample
are close to the instrumental sensitivity limit, we developed both
an improved observing strategy and modified the data reduction
and calibration procedures to be able to reliably analyze a large
number of weak targets.
We summarize our results as follows:
1. Many of the faint sources show unexpectedly high lev-
els of unresolved flux. From the empirical scaling of the
innermost radius rin with luminosity as rin ∝
√
L and the
structure of the two mid-IR bright sources, we would have
expected the faint sources to be highly resolved as well.
However, among type 1 sources, the median unresolved flux
is 70 % of the total flux, in type 2 sources it is still 47 %. This
shows that a significant part of the mid-infrared flux of these
AGNs originates from scales . 5 milli-arcseconds (mas; 0.1
– 10 pc) in diameter. On the one hand, this is the main reason
for being able to observe so many AGNs with MIDI at the
VLTI. On the other hand, the high level of unresolved flux
means that even higher resolution, i.e. longer baselines, are
required to resolve the detailed shape of the dust emission.
2. The derived half-light radii of the sources are between a
few mas and a few tens of mas and correspond to physical
radii of tenths of parsecs to almost 10 pc. There is a large
variety of half-light radii, even at similar luminosities (e.g.
between 3·1043 and 1044 erg/s). This is another manifestation
of the variety of unresolved flux (point source fraction fp).
For most of the sources we are able to derive a half-light
radius, based on our models, albeit half of them only as (very
compact) limits.
3. The large variety of nuclear mid-infrared morphologies
is not due to resolution. There is essentially no correla-
tion between point source fraction fp and luminosity or dis-
tance (resolution). Even the correlation with intrinsic resolu-
tion, i.e. resolution in units of the innermost radius of dust, is
ity and in radius. While it is unclear how exactly the inner radius of dust
(as probed by reverberation mapping) changes with luminosity varia-
tions (Koshida et al., 2009; Ho¨nig & Kishimoto, 2011), the radius as
measured with near-IR interferometry does not seem to undergo any fast
changes even in near-IR variable objects (Pott et al., 2010; Kishimoto
et al., 2011a). In the mid-infrared, so far no changes of the torus struc-
ture have been reported either.
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ror bar for NGC 4151 is not a statistical
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the upper limit (from single-dish obser-
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not very strong. While the detailed shape of the nuclear mid-
IR emission can only be resolved in objects where the reso-
lution is less than two times the innermost radius of dust, for
the weak sources no clear dependence is seen. On the con-
trary: For the same intrinsic resolution, very different levels
of unresolved flux are observed in different sources.
4. In many sources, the radial profiles indicate that the un-
resolved flux originates from a distinct “point source”
within this size limit. The rest of the flux is either (12
sources) in a component that we resolve with the interfer-
ometer or stems from over-resolved emission that is not ob-
served on any baseline with the interferometer (6 sources).
In the other five sources we find only a single component of
emission that is marginally resolved in four and unresolved
in one.
5. Simple, axisymmetric radial models provide good fits to
most sources, but there is evidence for elongations in nine
sources. The sources with detected elongations are mostly
highly resolved ones ( fp . 50%). In the sources with the
best (u, v) coverages, NGC 424, the Circinus galaxy and
NGC 3783, these elongations have been studied in detail and
are compatible with emission in the polar direction, possibly
in the narrow line region / outflow cone of the AGN (Ho¨nig
et al., 2012; Tristram et al., 2012; Ho¨nig et al., 2013). But
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Table 7: r correlation values for the near-infrared reverberation mapping and for the near- and mid-infrared interferometry observa-
tions of AGN tori.
Observational technique number of sources r correlation value p value
optical–near-IR reverberation mapping 9 0.97 2.2 · 10−5
near-IR interferometry 9 0.97 2.2 · 10−5
mid-IR interferometry (measurements + limits) 21 0.77 3.9 · 10−5
mid-IR interferometry (measurements only) 11 0.56 0.071
if the (over-)resolved emission is dust in the polar region,
it cannot account for the toroidal obscuration. This leaves
the unresolved “point source flux” as the only contribution
from the torus. However, in the brightest sources, this “point
source” is resolved into a very thin disk that does not seem to
provide the opening angle required for unification. We would
like to invite modelers to investigate this apparent contradic-
tion to the unified model of AGNs.
6. We see no difference between type 1 and type 2 sources
in terms of sizes, radial profiles or elongations. The only
distinction we find between type 1 and type 2 sources is the
higher point source fraction of the former. This is in contrast
to expectations from clumpy torus models that see type 2
sources more extended (Tristram & Schartmann, 2011) and
indicates that torus orientation is not the only factor in cre-
ating the different point source fraction of type 1 and type 2
sources.
7. While the nuclear mid-infrared size does scale with lumi-
nosity in a similar way as the near-infrared size, the mid-
infrared sizes show much larger scatter. We investigate
both the angular-size–flux relation and the physical-size–
luminosity relation and find that brighter / more luminous
AGNs indeed have larger mid-IR sizes, as expected from the
established scaling relations in the near-infrared. However,
the mid-infrared relation exhibits significantly more scatter
than in the near-infrared where the emission is dominated
by the hot dust from the innermost radius: The mid-infrared
half-light radius is between less than 4 and 20 times larger
than the innermost torus radius rin. A plausible reason for
the larger scatter in the mid-IR is that at 12 µm, the emis-
sion is composed of multiple components, possibly of differ-
ent physical nature. Apart from dust emission from a nuclear
disk (as resolved in the two brightest sources), the compact
emission can also arise due to non-thermal processes (e.g.
the unresolved flux in Centaurus A). The interferometrically
(over-)resolved emission, on the other hand, is likely to arise
in the polar region of the AGN or in the circum-nuclear star-
forming region.
6.1. Outlook: Prospects for AGN studies with mid-IR
interferometry
MIDI is now close to decommissioning due to the arrival of
the second generation instruments at the VLTI and it seems
that most AGN observations possible with MIDI have been per-
formed.
In the near future, the second generation mid-infrared in-
terferometer MATISSE will observe in the L (≈ 3.8µm), M
(≈ 4.5µm) and N (8–13 µm) bands and provide up to six base-
lines at a time as well as closure phases allowing to reconstruct
images. While the L and M bands will provide higher spatial res-
olution than the N band, AGNs will likely still be best resolved
at 12 µm, at least if the existing near- and mid-IR observations
are any guidance.
The images that MATISSE will provide will be crucial to un-
veil the structure of the resolved emission and possibly connect
this emission to observations on larger scales. For such observa-
tions, a high sensitivity is required as should be provided with an
external fringe tracker12. A next-generation fringe tracker for the
VLTI, currently under investigation at ESO, will likely boost the
sensitivity for fringe tracking and will unleash the full potential
of MATISSE for AGN torus studies.
A much increased sensitivity would allow us to observe faint
AGNs on the longest baselines of the VLTI platform (200 m),
only accessible with the smaller Auxiliary Telescopes. In order
to resolve the “point sources” in faint AGNs into a possible disk
component, however, much longer baselines of the order of 300
– 700 m are required that will be possible with a new generation
of optical–infrared interferometers.
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7. Data reduction and calibration
7.1. Correlation losses
Since the accuracy of the group delay estimation depends on the
signal to noise of the data and since the group delay estimate is
derived from the data itself, a bias is introduced for weak sources
that is not calibrated using any standard calibration technique:
The jitter of the group delay estimate around its true value is
larger for weak sources than for bright sources, causing a reduc-
tion in flux for weak sources, the so called “correlation losses”.
To estimate the severity of this unavoidable effect, we simulated
observations of weak targets by adding the “diluted” signal of
a bright calibrator to noise-only datasets and reduced and cali-
brated these simulated observations as if they were real obser-
vations. This revealed significant correlation losses (Burtscher
et al., 2012). After tweaking various parameters of the data re-
duction software, EWS 2.0 is now able to produce estimates of
the correlated flux of weak targets that are nearly free of this
bias down to a flux level of about 100 mJy at 12 µm. However,
at shorter wavelengths, where a given error in group delay esti-
mation translates into a larger phase error, significant losses (>
10%) still occur for fluxes lower than about 200 mJy (see Fig. 37
Tab. 8).
A different approach to estimate correlation losses for weak
sources – using real observations of weak standard stars – with
similar outcome has been developed by Kishimoto et al. (2011b).
See Burtscher et al. (2012) for a comparison of the two methods.
7.2. Direct flux calibration
We calibrate the correlated fluxes – the principal outcome of any
MIDI “fringe track” observation – directly with the correlated
flux of the calibrator as derived from the flux and diameter of
the star taken from the catalog of van Boekel (2004). The stan-
dard calibration is to take also single-dish measurements (in the
community referred to as “photometry”) and compute visibili-
ties, i.e. the ratio correlated flux / “photometry”. The standard
procedure has the advantage that variations in the VLTI’s and at-
mospheric transfer function are negligible since correlated flux
and photometry are taken right after each other without a time-
consuming acquisition of a new target. However, for the weak
targets, the “photometry” measurements are of low quality due
to an incomplete background subtraction (see Section 2.3).
When directly calibrating correlated fluxes, variations in the
conversion factor (CF)13 have to be taken into account. These
variations often constitute the largest uncertainty in any MIDI
direct flux observation. We investigated a number of possible
dependencies, such as variations with airmass, seeing and coher-
ence time τ0 – but found no clear correlations (Burtscher et al.,
2012). We therefore treat these variations as noise and add the
relative variation of the CF, i.e. the standard deviation of the CF
as a fraction of the average CF of the night, quadratically to the
photon noise of each measurement. We set the minimum error to
5%, since we estimate remaining systematic errors to be of that
order.
In most nights, enough calibrator measurements were avail-
able to reliably determine the CF variance. The median number
of calibrators per night was 6 with a relatively normal distribu-
tion (see Fig. 38). The average (median) CF variation within a
night was 13.2 % (7.6 %). A histogram of the relative CF vari-
13 The CF is defined as the ratio between the measured count rate on
the detector and the known flux of the object, as a function of wave-
length.
ations for all nights with more than five calibrator observations
is given in Fig. 39. In nights with clear trends of the CF or when
more than one baseline was used, we split the nights into bins
and determined the CF variance for each bin separately.
Thus, the CF variations do not prohibit the direct flux cal-
ibration method. However, when observing in this mode, it is
advisable to observe calibrators as often as possible to allow for
an accurate estimate of this error source.
7.3. Stacking
While estimating the CF variations from many or all calibrators
of the night, we calibrated each target observation only with the
CF measurement of the nearest calibrator, which we define as
the one that minimizes a penalty p:
p =
∆t
t0
+
∆φ
φ0
. (12)
A difference in angular distance ∆φ =√
(∆RA · cos δ)2 + (∆δ)2 of 15◦ was considered as “bad”
as a difference in time ∆t of 1 hour.
Since the specific value of CF adopted for each calibration is
the dominant part of the flux uncertainty and since the correlated
fluxes of our sources turned out not to be extremely sensitive to
small changes in (u, v) co-ordinates, we stacked together obser-
vations that use the same calibrator, i.e. the same estimate for the
CF. For all sources, except NGC 1068 and the Circinus galaxy,
fringe tracks were reduced together when they were less than
1 hour apart and were calibrated with the same star; for the
two bright sources, the maximum time difference for two fringe
tracks to be reduced together was set to 30 min. Within this time,
the projected baseline and position angle change maximally by
about 20 meters or 15 degrees and in most cases much less.
7.4. Quality control
In order to quickly check the quality of each observation, a
“quality control” (Fig. 40) plot has turned out to be useful.
It shows:
– A group delay plot; each column in it is the Fourier trans-
form of the spectrum extracted from each frame. A fit to the
position of maximum intensity returns the position of zero
optical path difference (ZOPD). Overlaid are the best-fit po-
sition (two iterations in yellow and green, see Burtscher et al.
(2012)) as well as the tracking position of the VLTI during
the observation (in blue). Red dots or lines denote regions
flagged as bad by EWS, either because the distance between
tracking and true (i.e. found) group delay was too large or be-
cause there were jumps in the found group delay position or
if the jitter in a region is too large. The number of un-flagged,
i.e. “good”, frames is printed out below the plot. The group
delay plot allows a quick assessment of the tracking quality
of the observation.
– Two coherent images of the detector. These are generated
by omitting the mask extraction step. The extraction mask is
generated from a fit to the coherent image of the calibrator.
From these images it is easy to estimate the signal-to-noise
of the observation at a glance.
– Two cuts through the coherent images showing potential off-
sets between calibrator and target position on the detector (in
that case we shifted the mask) as well as showing the good-
ness of fit of the mask.
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Fig. 37: Correlation losses with EWS 2.0. The blue, green and red crosses denote the recovered flux as a fraction of simulated input
flux for 8.5, 10.5 and 12.5 µm. One can see (numerically also from Tab. 8) that correlation losses do not play a role at 12.5 µm, but
have to be corrected at shorter wavelengths for fluxes lower than ≈ 200 mJy.
Table 8: Correlation losses
Fout/Fin (faint data + faint GD)
Flux [Jy] 8.5 µm 10.5 µm 12.5 µm
0.500 0.995±0.001 0.998±0.001 1.006±0.001
0.400 0.988±0.001 0.994±0.001 1.007±0.001
0.300 0.969±0.002 0.979±0.002 1.004±0.002
0.200 0.909±0.003 0.929±0.003 0.990±0.003
0.150 0.839±0.004 0.876±0.004 0.978±0.005
0.100 0.719±0.007 0.804±0.007 1.009±0.011
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Fig. 38: Histogram of number of calibrators per night. In most nights enough calibrator measurements were available to reliably
determine the variance in the conversion factor.
– The raw spectrum, i.e. the result of the coherent integration,
of the target. If the flux resulted from outside the earth’s at-
mosphere, it must have the telluric ozone feature at 9.6 µm
imprinted on it. We interpolate the flux outside the feature
(green line in Fig. 40) and compare the measured count rate
in the feature with the interpolated value there. If the ratio
is larger than 0.76 we reject the observation, because a large
part of the flux in this spectrum did not originate outside the
atmosphere, i.e. from the target. If the ozone feature test in-
dicates that the observation is good and the number of un-
flagged frames is larger than 500 (so that the S/N of this ob-
servation is & 1), the overall judgement of this observation
is “good”, else it is “bad”.
– Finally we plot the calibrated correlated flux. When flipping
through a number of these plots for one source it is easy to
see whether there are changes in the correlated flux or not,
thereby revealing whether or not there is a resolved compo-
nent in this object.
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Fig. 39: Histogram of relative Conversion Factor (CF) variations for all nights with five or more calibrator observations. The tail of
very large CF variations (> 0.4) originates from early observations (before 2007).
The fraction of “good” observations per source depends
mostly on the level of correlated flux and also on the bright-
ness and distance of the AO guide star. It ranges from 61% in
NGC 7469 to 100% in H 0557-385, IRAS 09149-6206, Mrk
1239 and IRAS 13349+2438 – all of which are type 1 AGNs.
The average (median) fraction of “good” observations per source
is 82% (83%).
From the raw spectrum (in counts/s), the noise can be es-
timated to be about 50 counts/s (roughly 50 mJy) limiting the
ultimate sensitivity of MIDI to about this level. Compared to
the sensitivity of the single-dish mid-IR spectrometer and im-
ager VISIR (Asmus et al., 2011), the sensitivity of the MIDI
correlated fluxes is only about a factor of five lower (1.7 mag-
nitudes higher). The fact that such a high sensitivity can be
achieved even after so many reflections in the VLTI beam train is
due to the “lock-in” amplifier-like observation method in MIDI:
The fringe pattern is modulated with a known frequency by
instrument-internal piezo-driven mirrors allowing to reject most
of the noise which is not modulated with this frequency.
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Fig. 40: Quality control plot for a fringe track (here observation 2009-12-02/01:50:44). From top to bottom, left to right: Group
delay plot, coherent image of the target and the calibrator and (small plots) cuts through the spectrum of the target (black), calibrator
(grey) and mask (green) at two different wavelength position. Bottom row: raw spectrum of the target showing the ozone criterion
and calibrated spectrum of the target. The MIDI pixel scale in the employed mode is 0.′′09/pixel. See text for details.
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8. Total and correlated flux spectra
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Fig. 41: Total and correlated flux spectra for I Zw 1 as well as VISIR photometry and mean photometries: average MIDI total flux
spectrum (black, dotted), VISIR spectrum (black solid line), VISIR photometry (black open square), error-weighted means of MIDI
total flux and VISIR spectrum (black filled circle). MIDI correlated fluxes are color-coded by baseline with increasing “blueness”
indicating longer baselines. For typical error bars of the correlated fluxes, see the radial plots, Fig 5 and following. The wavelength
shown is restframe wavelength. The positions of bright mid-IR spectral lines are indicated by vertical dotted lines; for a list of
detected lines, we refer to Section 3.3.
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Fig. 42: Single-dish and correlated flux spectra for NGC 424 (see caption for Fig. 41)
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Fig. 43: Single-dish and correlated flux spectra for NGC 1068 (see caption for Fig. 41)
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Fig. 44: Single-dish and correlated flux spectra for NGC 1365 (see caption for Fig. 41)
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Fig. 45: Single-dish and correlated flux spectra for IRAS 05189-2524 (see caption for Fig. 41)
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Fig. 46: Single-dish and correlated flux spectra for H 0557-385 (see caption for Fig. 41)
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Fig. 47: Single-dish and correlated flux spectra for IRAS 09149-6206 (see caption for Fig. 41)
IRAS 09149−6206
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Fig. 48: Single-dish and correlated flux spectra for MCG-05-23-16 (see caption for Fig. 41).
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Fig. 49: Single-dish and correlated flux spectra for Mrk 1239 (see caption for Fig. 41). For unknown reasons, the VISIR spectrum
of this source is lower not only than the MIDI total flux but also most of the MIDI correlated flux observations. The only physical
explanation for this behavior would be fast variability in the source. However, we have observed the source twice with VISIR (see
Tab. 9 on page 21) in between the MIDI observations (see Tab. 22 on page 32) and found no indications for variability. We show the
VISIR spectrum here for completeness, but we only use the MIDI photometry for the fits.
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Fig. 50: Single-dish and correlated flux spectra for NGC 3281 (see caption for Fig. 41). For this source no acceptable MIDI spectrum
was observed.
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Fig. 51: Single-dish and correlated flux spectra for NGC 3783 (see caption for Fig. 41)
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Fig. 52: Single-dish and correlated flux spectra for NGC 4151 (see caption for Fig. 41). The VISIR photometry has been extracted
with a much larger aperture than the MIDI photometry and correlated fluxes. We show it here for completeness, but only use the
MIDI photometry for the fits.
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Fig. 53: Single-dish and correlated flux spectra for 3C 273 (see caption for Fig. 41)
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Fig. 54: Single-dish and correlated flux spectra for NGC 4507 (see caption for Fig. 41)
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Fig. 55: Single-dish and correlated flux spectra for NGC 4593 (see caption for Fig. 41)
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Fig. 56: Single-dish and correlated flux spectra for ESO 323-77 (see caption for Fig. 41)
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Fig. 57: Single-dish and correlated flux spectra for Centaurus A (see caption for Fig. 41)
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Fig. 58: Single-dish and correlated flux spectra for IRAS 13349+2438 (see caption for Fig. 41)
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Fig. 59: Single-dish and correlated flux spectra for IC 4329 A (see caption for Fig. 41)
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Fig. 60: Single-dish and correlated flux spectra for Circinus (see caption for Fig. 41)
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Fig. 61: Single-dish and correlated flux spectra for NGC 5506 (see caption for Fig. 41)
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Fig. 62: Single-dish and correlated flux spectra for NGC 5995 (see caption for Fig. 41)
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Fig. 63: Single-dish and correlated flux spectra for NGC 7469 (see caption for Fig. 41)
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9. Differential phases
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Fig. 64: Differential phases for all AGNs in this sample
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10. Observing logs
10.1. VISIR observations
10.2. MIDI observations
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Table 9: VISIR mid-IR spectroscopy of LP sources (program ID 086.B-0919).
Object Setting Observing date Calibrator Program Reference
(µm) (YYYY-MM-DDTHH:MM)
I Zw 1 8.5 2010-10-20T02:15 HD211416 086.B-0919 This work
9.8 2010-10-20T02:34 HD211416
11.4 2010-10-17T02:29 HD206445
12.4 2010-10-17T02:47 HD206445
NGC 1365 8.5 2010-12-11T05:07 HD75691 086.B-0919 This work
9.8 2010-12-11T05:18 HD75691
11.4 2010-12-26T01:19 HD16815
12.4 2010-12-26T01:31 HD16815
IRAS 05189-2524 8.5 2010-11-22T07:37 HD29085 086.B-0919 This work
9.8 2010-11-22T07:48 HD29085
11.4 2010-11-25T07:37 HD39425
12.4 2010-11-25T07:48 HD39425
Mrk 1239 8.5 2011-03-13T03:37 HD81799 086.B-0919 This work
9.8 2011-03-13T03:45 HD81799
11.4 2011-03-13T03:53 HD81799
12.4 2011-03-13T04:01 HD81799
8.5 2011-02-19T03:48 HD76110
9.8 2011-02-19T03:55 HD76110
11.4 2011-02-19T04:03 HD76110
12.4 2011-02-19T04:11 HD76110
NGC 3281 8.5 2011-02-19T05:03 HD76110 086.B-0919 This work
9.8 2011-02-19T05:11 HD76110
11.4 2011-02-19T05:19 HD76110
12.4 2011-02-19T05:26 HD76110
NGC 4593 8.5 2011-02-18T07:18 HD110014 086.B-0919 This work
9.8 2011-02-19T06:06 HD110014
11.4 2011-02-19T07:14 HD110014
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Table 10: Log of MIDI observations: I Zw 1. The columns are: Time of fringe track observation. Stacked with following observation
(yes: 1, no: 0), number of frames NDIT, projected baseline length BL, projected baseline position angle PA, grism setting (PRISM
or GRISM), MIDI observing mode, airmass of fringe track, seeing during fringe track observation, goodness of observation (O:
good:1, bad:0, N.A: -1), number of good frames NGOOD, ozone absorption depth of associated photometry observation o3 (-1:
photometry does not exist), number of A/B photometry observations, goodness of photometry observation (O), time of calibrator
observation, difference in airmass between calibrator observation and science observation ∆am. The date is given as date of night
begin.
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2009-12-02: U2U4
01:50:44 1 8000 88 79 P FT OF 1.3 1.4 1 5596 0.52 1/1 1 02:43:22 0.1
02:02:25 1 8000 87 78 P FT OF 1.3 1.3 1 6680 0.53 0/0 -1 02:43:22 0.1
02:06:02 1 8000 86 78 P FT OF 1.3 1.3 1 6263 0.63 0/0 -1 02:43:22 0.1
02:10:22 0 8000 86 78 P FT OF 1.4 1.2 1 5849 0.59 2/2 0 02:43:22 0.1
2010-01-02: U3U4
01:05:48 1 4000 43 104 P FT OF 1.6 1.1 1 3708 0.53 1/1 0 01:29:47 0.2
01:16:41 0 4000 41 104 P FT OF 1.6 1.2 1 3502 0.52 0/0 -1 01:29:47 0.3
2010-08-24: U1U2
06:31:24 0 8000 43 26 P FT OF 1.3 0.7 1 5877 0.50 1/1 0 06:49:02 0.1
08:05:13 0 8000 50 34 P FT OF 1.3 0.8 1 5994 0.52 0/0 -1 08:16:12 0.1
08:28:00 -1 8000 51 35 P FT OF 1.3 0.8 0 450 0.95 0/0 -1 08:16:12 0.1
08:35:12 -1 8000 52 35 P FT OF 1.3 0.8 0 -1 -1.00 1/1 0 08:54:04 0.1
09:55:32 0 8000 55 36 P FT OF 1.7 0.8 1 4735 0.47 0/0 -1 10:03:32 0.3
2010-08-25: U2U3
05:54:21 1 12000 34 40 P FT OF 1.4 0.7 1 9915 0.53 1/1 1 05:30:03 -0.1
06:07:54 0 12000 35 42 P FT OF 1.3 0.8 1 10519 0.54 0/0 -1 05:30:03 -0.1
09:17:13 1 12000 46 46 P FT OF 1.5 1.2 1 10303 0.50 1/1 1 08:58:01 0.3
09:30:53 0 12000 46 45 P FT OF 1.5 0.8 1 10263 0.49 0/0 -1 08:58:01 0.3
2010-08-26: U3U4
06:03:56 0 8000 62 110 P FT OF 1.3 0.7 1 6062 0.58 2/1 1 06:34:57 0.1
06:22:26 -1 8000 62 109 P OBS F 1.3 0.9 0 -1 -1.00 0/0 -1 - -999.0
06:25:55 -1 8000 62 109 P FT OF 1.3 0.9 0 -1 -1.00 0/0 -1 06:34:57 0.1
2010-08-28: U1U4
06:30:22 1 8000 117 66 P FT OF 1.3 0.8 1 6029 0.50 2/1 1 05:31:16 -0.1
06:41:07 0 12000 119 66 P FT OF 1.3 0.7 1 8437 0.52 1/1 1 05:31:16 -0.1
09:23:27 1 4000 127 58 P FT OF 1.6 0.9 1 2894 0.46 0/0 -1 09:06:16 0.3
09:25:55 1 8000 126 58 P FT OF 1.6 1.0 1 6451 0.37 1/1 1 09:06:16 0.3
09:39:12 0 12000 125 57 P FT OF 1.7 1.1 1 9548 0.47 1/1 1 09:06:16 0.4
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Table 11: Log of MIDI observations: NGC 424
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2007-10-22: U3U4
04:06:30 1 8000 62 113 P FT OF 1.0 0.8 1 1762 0.59 0/0 -1 23:44:01 -0.2
04:22:17 0 8000 62 115 P FT OF 1.0 0.8 1 1287 0.41 0/0 -1 23:44:01 -0.2
2007-10-23: U3U4
01:53:39 0 8000 56 94 P FT OF 1.1 1.2 1 6154 0.49 0/0 -1 02:43:50 -0.0
03:41:12 1 8000 62 109 P FT OF 1.0 0.9 1 6850 0.57 0/0 -1 02:43:50 -0.1
03:57:08 1 8000 62 112 P FT OF 1.0 0.8 1 6446 0.56 0/0 -1 02:43:50 -0.1
04:13:58 0 8000 62 114 P FT OF 1.0 0.8 1 6947 0.55 0/0 -1 02:43:50 -0.1
2007-10-24: U2U3
04:00:08 0 8000 45 43 P FT OF 1.0 1.5 1 6710 0.59 0/0 -1 02:30:02 -0.0
2007-10-25: U2U3
04:27:44 0 8000 44 46 P FT OF 1.0 1.7 1 6983 0.47 0/0 -1 03:47:41 -0.2
2009-08-01: U3U4
06:30:35 1 8000 50 86 P FT OF 1.2 0.7 1 7401 0.49 1/1 0 07:04:12 0.1
06:43:27 1 8000 52 89 P FT OF 1.2 0.6 1 7276 0.51 1/1 0 07:04:12 0.0
07:27:41 0 8000 57 95 P FT OF 1.1 0.5 1 7426 0.53 1/1 1 07:04:12 -0.1
07:47:16 0 8000 58 98 P FT OF 1.1 0.6 1 7495 0.54 1/1 1 07:04:12 -0.1
08:48:46 1 8000 61 107 P FT OF 1.0 0.5 1 7434 0.57 1/1 1 08:29:02 -0.1
09:37:01 1 8000 62 114 P FT OF 1.0 0.6 1 7424 0.54 1/1 1 08:29:02 -0.1
09:48:38 0 8000 62 116 P FT OF 1.0 0.8 1 7423 0.58 1/1 1 08:29:02 -0.1
2009-08-02: U1U2
06:24:57 1 8000 56 5 P FT OF 1.2 0.4 1 7533 0.52 1/1 1 06:55:40 0.1
06:36:38 1 8000 56 7 P FT OF 1.2 0.5 1 7506 0.51 1/1 1 06:55:40 0.0
07:13:22 0 8000 56 12 P FT OF 1.1 0.6 1 7521 0.55 1/1 1 06:55:40 -0.1
07:25:15 0 8000 56 13 P FT OF 1.1 0.6 1 7476 0.52 1/1 1 06:55:40 -0.1
08:20:57 1 8000 55 21 P FT OF 1.0 0.6 1 7503 0.49 1/1 1 08:03:38 -0.1
08:32:46 0 8000 55 22 P FT OF 1.0 0.7 1 7445 0.55 1/1 1 08:03:38 -0.1
09:44:35 1 8000 54 31 P FT OF 1.0 0.7 1 7539 0.53 1/1 1 08:03:38 -0.1
09:56:04 0 8000 54 32 P FT OF 1.0 0.7 1 7317 0.55 1/1 1 08:03:38 -0.1
2009-08-03: U1U3
06:23:43 1 8000 102 10 P FT OF 1.2 0.7 1 4137 0.47 0/0 -1 07:11:18 0.1
06:35:26 1 8000 102 12 P FT OF 1.2 0.7 1 2995 0.56 0/0 -1 07:11:18 0.1
06:50:23 0 8000 102 15 P FT OF 1.2 0.8 1 1131 0.47 0/0 -1 07:11:18 0.0
07:31:26 1 8000 102 21 P FT OF 1.1 1.1 1 6071 0.59 0/0 -1 07:11:18 -0.0
07:43:00 0 8000 102 22 P FT OF 1.1 1.1 1 6463 0.49 0/0 -1 07:11:18 -0.1
08:44:53 1 8000 100 31 P FT OF 1.0 1.0 1 5967 0.53 0/0 -1 08:22:19 -0.1
08:56:51 1 8000 100 32 P FT OF 1.0 0.9 1 6897 0.59 0/0 -1 08:22:19 -0.1
09:00:32 1 8000 100 33 P FT OF 1.0 1.0 1 5654 0.64 0/0 -1 08:22:19 -0.1
09:40:12 0 8000 98 37 P FT OF 1.0 0.8 1 6755 0.63 0/0 -1 08:22:19 -0.1
09:51:51 0 8000 97 38 P FT OF 1.0 0.9 1 6098 0.62 0/0 -1 08:22:19 -0.1
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Table 12: Log of observations: NGC 424 (continued)
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see Good? NGOOD o3 A/B O caltime ∆ am
2009-08-04: U1U4
05:33:06 1 8000 121 24 P FT OF 1.4 0.5 1 6855 0.51 1/1 0 05:11:14 -0.2
05:44:45 0 8000 122 26 P FT OF 1.4 0.6 1 6712 0.54 1/1 0 05:11:14 -0.3
06:25:05 1 8000 125 35 P FT OF 1.2 0.6 1 7204 0.52 1/1 1 06:57:51 0.1
06:36:31 1 8000 126 37 P FT OF 1.2 0.7 1 7007 0.50 1/1 1 06:57:51 0.0
07:17:02 0 8000 128 45 P FT OF 1.1 0.7 1 7500 0.56 1/1 1 06:57:51 -0.0
07:28:21 0 8000 129 47 P FT OF 1.1 0.8 1 7329 0.58 1/1 1 06:57:51 -0.1
08:30:20 1 8000 130 57 P FT OF 1.0 0.9 1 7300 0.56 1/1 1 08:08:22 -0.1
09:08:35 0 8000 128 62 P FT OF 1.0 1.1 1 7438 0.61 1/1 1 08:08:22 -0.1
2010-10-18: U1U3
01:31:49 0 8000 102 11 P FT OF 1.2 0.8 1 5718 0.53 0/0 -1 00:55:13 -0.2
02:29:21 1 8000 102 20 P FT OF 1.1 0.8 1 5822 0.60 0/0 -1 03:02:35 0.0
02:40:59 0 8000 102 22 P FT OF 1.1 0.9 1 6147 0.57 0/0 -1 03:02:35 0.0
2010-10-18: U3U4
06:05:27 0 8000 60 130 P FT OF 1.1 0.6 1 6663 0.56 0/0 -1 05:35:02 0.1
06:16:50 0 8000 59 132 P FT OF 1.2 0.8 1 6411 0.49 0/0 -1 06:40:32 -0.1
07:01:16 1 8000 57 142 P FT OF 1.3 0.7 1 6198 0.49 0/0 -1 07:36:24 -0.1
07:15:35 1 8000 56 145 P FT OF 1.4 0.8 1 2780 0.65 0/0 -1 07:36:24 -0.0
07:56:54 0 8000 54 155 P FT OF 1.6 0.7 1 6748 0.44 0/0 -1 07:36:24 0.2
08:08:25 0 8000 53 158 P FT OF 1.7 0.7 1 5810 0.51 0/0 -1 07:36:24 0.3
2010-10-19: U2U4
00:54:15 1 8000 76 47 P FT OF 1.3 0.6 1 6202 0.45 0/0 -1 01:33:35 0.1
01:05:42 -1 8000 78 50 P FT OF 1.3 0.5 0 147 0.96 0/0 -1 01:33:35 0.1
01:17:17 1 8000 79 53 P FT OF 1.2 0.8 1 7075 0.55 0/0 -1 01:33:35 0.0
01:52:05 0 8000 83 60 P FT OF 1.2 0.6 1 6131 0.64 0/0 -1 01:33:35 -0.1
02:03:33 0 8000 84 62 P FT OF 1.1 0.6 1 5702 0.50 0/0 -1 01:33:35 -0.1
02:44:04 1 8000 87 69 P FT OF 1.1 0.6 1 7080 0.62 0/0 -1 03:16:18 0.0
02:55:32 1 8000 88 71 P FT OF 1.1 0.6 1 6758 0.56 0/0 -1 03:16:18 0.0
03:37:02 0 8000 89 78 P FT OF 1.0 0.7 1 6223 0.54 0/0 -1 03:16:18 0.0
03:48:25 0 8000 89 79 P FT OF 1.0 0.7 1 3506 0.61 0/0 -1 03:16:18 -0.0
04:00:03 0 8000 89 81 P FT OF 1.0 0.7 1 3498 0.53 0/0 -1 04:14:29 -0.1
04:34:18 1 8000 88 86 P FT OF 1.0 0.7 1 7168 0.48 0/0 -1 05:06:19 0.0
04:45:36 1 8000 87 88 P FT OF 1.0 0.7 1 7221 0.59 0/0 -1 05:06:19 0.0
05:26:08 0 8000 84 95 P FT OF 1.1 0.8 1 6712 0.56 0/0 -1 05:06:19 0.1
05:37:26 0 8000 83 96 P FT OF 1.1 0.8 1 6287 0.56 0/0 -1 05:06:19 0.1
06:17:16 0 8000 78 103 P FT OF 1.2 0.7 1 5615 0.59 0/0 -1 05:58:56 0.0
2010-11-27: U1U4
00:41:56 0 8000 130 54 P FT OF 1.0 0.7 1 7111 0.56 0/0 -1 00:09:18 -0.0
00:53:34 0 8000 130 56 P FT OF 1.0 0.6 1 6397 0.51 0/0 -1 01:19:26 -0.1
01:38:47 1 8000 128 62 P FT OF 1.0 0.9 1 7066 0.54 0/0 -1 02:09:55 0.0
01:50:14 -1 8000 127 64 P FT OF 1.0 0.8 0 319 1.32 0/0 -1 02:09:55 0.0
02:30:52 0 8000 123 70 P FT OF 1.1 1.2 1 7219 0.55 0/0 -1 02:09:55 0.0
03:00:51 1 8000 119 73 P FT OF 1.1 1.0 1 6591 0.58 0/0 -1 03:21:44 -0.1
03:39:47 0 8000 111 79 P FT OF 1.2 0.7 1 7057 0.51 0/0 -1 03:21:44 0.0
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Table 13: Log of MIDI observations: NGC 1068
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2003-06-14: U1U3
10:04:07 -1 12000 78 179 P OBS F 0.0 0.5 -1 -1 -1.00 1/1 0 09:37:19 0.0
10:22:54 -1 9000 78 3 P OBS F 0.0 0.6 -1 -1 -1.00 1/1 0 09:37:19 0.0
2003-06-15: U1U3
09:56:54 -1 14000 78 179 P OBS F 0.0 0.5 -1 -1 -1.00 1/1 0 09:34:22 0.0
10:10:12 -1 15000 78 1 P OBS F 0.0 0.5 -1 -1 -1.00 1/1 0 09:34:22 0.0
2003-11-08: U2U3
04:48:28 -1 12000 45 44 P OBS F 1.1 0.8 -1 -1 -1.00 1/1 0 05:17:54 -0.3
05:57:11 -1 12000 46 45 P OBS F 1.2 0.6 -1 -1 -1.00 1/1 0 05:17:54 -0.1
07:01:56 -1 8000 45 44 P OBS F 1.5 0.7 -1 -1 -1.00 1/1 0 05:17:54 0.1
2003-11-09: U2U3
06:57:30 -1 10000 45 44 P OBS F 1.5 0.6 -1 -1 -1.00 1/1 0 06:21:17 -0.3
07:13:37 -1 10000 45 44 P OBS F 1.6 0.7 -1 -1 -1.00 1/1 0 06:21:17 -0.2
2005-11-11: U1U4
01:19:25 0 8000 90 49 G OBS F 1.4 0.8 1 3402 0.31 1/1 0 01:52:40 0.2
02:22:00 0 8000 109 57 G OBS F 1.2 0.9 1 2990 0.43 1/1 0 02:50:58 0.1
03:20:29 0 8000 122 61 G OBS F 1.1 0.8 1 3529 0.36 1/1 1 03:49:58 -0.1
04:26:29 0 8000 129 63 G OBS F 1.1 0.9 1 3371 0.27 0/0 -1 03:49:58 -0.1
2005-11-12: U1U3
00:57:41 0 8000 79 10 G OBS F 1.5 0.8 1 3122 0.24 1/1 1 01:26:16 0.3
02:02:38 0 8000 84 21 G OBS F 1.2 0.8 1 3721 0.30 1/1 1 02:32:14 0.1
03:02:58 0 8000 90 29 G OBS F 1.1 0.7 1 3934 0.29 1/1 1 02:32:14 -0.0
04:05:16 0 8000 96 35 G OBS F 1.1 0.8 1 4151 0.36 1/1 1 03:34:20 -0.1
2005-11-13: U2U3
00:39:06 0 8000 33 15 G OBS F 1.6 0.6 1 7323 0.27 1/1 1 01:09:12 0.4
01:37:49 0 8000 36 27 G OBS F 1.3 0.9 1 7279 0.35 1/1 1 01:09:12 0.0
02:36:19 0 8000 40 36 G OBS F 1.2 0.7 1 7353 0.31 1/1 1 02:07:18 -0.0
2005-11-14: U2U4
01:22:31 0 8000 69 79 G OBS F 1.4 1.1 1 7274 0.40 2/2 1 02:01:35 0.2
03:38:35 0 8000 88 82 G OBS F 1.1 1.4 1 3194 0.67 1/1 1 04:11:29 -0.1
04:46:09 0 8000 87 81 G OBS F 1.1 1.0 1 6935 0.39 1/1 1 04:11:29 -0.1
2005-11-22: U2U4
01:05:09 0 8000 72 80 G OBS F 1.3 0.7 1 7389 0.38 1/1 1 00:31:21 0.0
2005-12-26: U2U3
02:14:44 0 8000 46 45 G OBS F 1.2 1.2 1 7489 0.29 1/1 1 02:44:39 -0.4
2006-07-07: U1U4
09:32:11 0 8000 88 48 G FT OF 1.5 1.4 1 3356 0.37 1/1 1 09:04:35 0.1
2006-07-09: U2U4
09:11:46 0 8000 59 78 G FT OF 1.6 0.6 1 3724 0.34 1/1 1 08:45:40 0.1
2006-07-11: U3U4
09:06:49 0 8000 52 112 G FT OF 1.5 1.0 1 3464 0.33 1/1 0 09:34:05 0.3
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Table 14: Log of observations: NGC 1068 (continued)
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see Good? NGOOD o3 A/B O caltime ∆ am
2007-10-07: E0G0
06:04:14 1 8000 15 72 P FT OF 1.1 2.0 1 6466 0.45 0/0 -1 06:37:22 -0.1
06:08:04 0 8000 15 72 P FT OF 1.1 2.0 1 6593 0.42 1/1 0 06:37:22 -0.1
07:06:35 1 8000 15 72 P FT OF 1.1 1.7 1 6916 0.41 0/0 -1 06:37:22 -0.1
07:10:28 0 8000 15 72 P FT OF 1.1 1.9 1 6494 0.39 1/1 0 06:37:22 -0.1
08:09:51 1 8000 15 71 P FT OF 1.2 1.9 1 7070 0.43 0/0 -1 07:45:02 -0.2
08:13:45 0 8000 15 71 P FT OF 1.3 2.1 1 6731 0.47 1/1 0 07:45:02 -0.2
08:52:57 1 8000 13 70 P FT OF 1.4 1.7 1 6805 0.36 0/0 -1 09:18:41 0.0
08:56:48 0 8000 13 70 P FT OF 1.4 1.7 1 6852 0.40 1/1 0 09:18:41 0.1
09:37:35 -1 8000 12 67 P FT OF 1.7 1.4 0 44 1.30 0/0 -1 09:18:41 0.3
2007-10-08: G0H0
05:09:01 0 8000 29 71 P FT OF 1.1 1.3 1 2587 0.47 0/0 -1 04:34:38 -0.0
05:13:07 1 8000 29 71 P FT OF 1.1 1.2 1 1735 0.59 0/0 -1 05:48:11 -0.0
05:17:10 1 8000 29 71 P FT OF 1.1 1.1 1 1574 0.44 0/0 -1 05:48:11 -0.0
05:21:25 0 8000 29 71 P FT OF 1.1 1.1 1 1040 0.61 1/1 0 05:48:11 -0.0
06:12:14 1 8000 31 72 P FT OF 1.1 1.5 1 2395 0.32 0/0 -1 05:48:11 -0.1
06:15:59 0 8000 31 72 P FT OF 1.1 1.6 1 3346 0.57 0/0 -1 05:48:11 -0.1
06:20:58 1 8000 31 72 P FT OF 1.1 1.7 1 3620 0.40 1/1 0 06:45:43 -0.2
06:31:48 0 8000 31 72 P FT OF 1.1 1.8 1 2549 0.46 0/0 -1 06:45:43 -0.2
07:03:08 -1 8000 31 72 P FT OF 1.1 1.7 0 329 0.83 0/0 -1 06:45:43 -0.1
07:07:36 1 8000 31 72 P FT OF 1.1 1.7 1 3616 0.45 0/0 -1 06:45:43 -0.1
07:11:30 0 8000 31 72 P FT OF 1.1 1.7 1 2901 0.47 0/0 -1 06:45:43 -0.1
07:15:16 1 8000 31 72 P FT OF 1.1 1.6 1 2468 0.61 0/0 -1 07:44:12 -0.3
07:19:22 0 8000 31 72 P FT OF 1.1 1.4 1 2012 0.44 1/1 0 07:44:12 -0.3
08:01:29 1 8000 30 71 P FT OF 1.2 1.0 1 2525 0.59 0/0 -1 07:44:12 -0.2
08:05:26 0 8000 30 71 P FT OF 1.2 0.9 1 2442 0.44 0/0 -1 07:44:12 -0.2
08:09:10 -1 8000 30 71 P FT OF 1.3 1.0 0 132 1.05 0/0 -1 08:28:09 -0.5
08:12:56 0 8000 29 71 P FT OF 1.3 1.0 1 5417 0.39 0/0 -1 08:28:09 -0.5
08:16:46 -1 8000 29 71 P FT OF 1.3 1.0 0 475 0.74 0/0 -1 08:28:09 -0.5
08:57:45 1 8000 27 69 P FT OF 1.5 0.8 1 6227 0.31 0/0 -1 09:24:25 0.0
09:01:38 1 8000 27 69 P FT OF 1.5 0.9 1 5257 0.33 0/0 -1 09:24:25 0.1
09:05:35 0 8000 26 69 P FT OF 1.5 0.8 1 4369 0.34 1/1 0 09:24:25 0.1
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Table 15: Log of MIDI observations: NGC 1365
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2006-09-10: U2U3
07:42:55 -1 8000 46 30 P FT OF 1.1 1.3 0 -1 -1.00 1/1 0 08:28:27 -0.0
09:36:20 -1 8000 45 45 P FT OF 1.0 1.3 0 103 1.24 0/0 -1 08:28:27 -0.0
09:41:27 -1 8000 0 *** P FT OF 1.0 1.4 0 563 1.17 0/0 -1 08:28:27 -0.0
2007-11-23: U3U4
01:53:47 0 8000 54 92 P FT OF 1.2 1.3 1 5607 0.56 1/1 0 02:38:26 0.1
03:51:36 1 12000 62 108 P FT OF 1.0 1.0 1 10380 0.50 1/1 1 03:33:48 -0.0
04:11:21 1 12000 62 111 P FT OF 1.0 1.0 1 10547 0.57 0/0 -1 03:33:48 -0.0
04:18:56 0 12000 62 112 P FT OF 1.0 0.9 1 10396 0.56 0/0 -1 03:33:48 -0.0
2009-12-02: U2U4
03:10:08 1 8000 89 79 P FT OF 1.0 2.2 1 3247 0.58 1/1 0 05:32:22 -0.1
03:30:13 0 8000 89 81 P FT OF 1.0 2.1 1 5911 0.65 0/0 -1 05:32:22 -0.1
03:34:12 -1 8000 89 82 P FT OF 1.0 2.0 0 -1 -1.00 2/2 0 05:32:22 -0.1
06:03:04 1 12000 74 105 P FT OF 1.2 1.5 1 10618 0.54 0/0 -1 05:32:22 0.1
06:09:30 0 12000 73 107 P FT OF 1.2 1.3 1 11004 0.56 2/2 0 05:32:22 0.1
06:31:35 1 12000 69 111 P FT OF 1.3 1.1 1 9195 0.56 1/1 0 07:06:39 -0.1
06:44:27 0 12000 67 114 P FT OF 1.4 1.3 1 10003 0.50 1/1 0 07:06:39 -0.1
07:37:13 1 12000 57 127 P FT OF 1.7 1.0 1 10545 0.49 1/1 0 07:06:39 0.3
07:50:05 0 12000 54 131 P FT OF 1.8 0.9 1 9879 0.51 1/1 0 07:06:39 0.4
08:09:56 1 12000 51 138 P FT OF 2.0 0.8 1 6100 0.60 0/0 -1 08:40:46 0.2
08:20:30 0 12000 49 142 P FT OF 2.2 0.9 1 3716 0.62 0/0 -1 08:40:46 0.3
2010-01-01: U1U3
03:16:56 1 8000 94 43 P FT OF 1.1 1.3 1 2194 0.64 1/1 0 02:41:01 0.1
03:30:59 0 4000 92 45 P FT OF 1.1 1.6 1 2979 0.49 0/0 -1 02:41:01 0.1
2010-01-02: U3U4
04:21:29 1 4000 56 141 P FT OF 1.3 1.2 1 3619 0.49 1/1 0 03:47:35 0.1
04:32:21 0 4000 56 143 P FT OF 1.3 1.0 1 3622 0.50 0/0 -1 03:47:35 0.2
06:02:45 1 4000 51 167 P FT OF 2.0 1.1 1 3413 0.59 1/1 0 05:38:51 0.3
06:15:48 0 4000 51 170 P FT OF 2.2 1.2 1 3040 0.52 0/0 -1 05:38:51 0.5
2010-08-24: U1U2
05:17:31 0 8000 56 167 P FT OF 2.1 0.6 1 2669 0.50 1/1 0 05:33:21 0.1
05:50:45 1 8000 56 172 P FT OF 1.7 0.6 1 2906 0.44 0/0 -1 06:06:11 0.1
06:18:25 0 8000 56 176 P FT OF 1.5 0.7 1 3422 0.57 0/0 -1 06:06:11 -0.1
07:32:42 -1 8000 56 7 P FT OF 1.2 0.7 0 0 -1.00 0/0 -1 06:06:11 -0.5
09:14:13 -1 4000 56 20 P FT OF 1.0 0.8 0 19 0.73 0/0 -1 09:36:38 0.0
09:19:08 0 2000 56 21 P FT OF 1.0 0.8 1 1098 0.73 0/0 -1 09:36:38 0.0
09:20:53 -1 4000 56 21 P FT OF 1.0 0.8 0 -1 -1.00 1/1 0 09:36:38 0.0
2010-08-26: U3U4
08:35:44 1 4000 59 99 P FT OF 1.1 0.9 1 2186 0.61 0/0 -1 09:03:29 0.0
08:38:21 0 12000 59 100 P FT OF 1.1 0.9 1 9562 0.55 1/1 0 09:03:29 0.0
09:35:53 0 12000 61 108 P FT OF 1.0 1.2 1 9911 0.53 1/1 0 09:03:29 -0.0
09:48:31 -1 12000 62 109 P FT OF 1.0 1.1 0 68 1.01 1/1 1 10:10:45 -0.0
Table 16: Log of MIDI observations: NGC 1365 (continued)
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2010-08-28: U1U4
07:28:41 1 4000 125 38 P FT OF 1.2 0.6 1 3161 0.40 0/0 -1 07:05:16 -0.1
07:31:13 1 8000 125 39 P FT OF 1.2 0.6 1 6312 0.51 1/1 0 07:05:16 -0.1
07:44:43 0 12000 126 41 P FT OF 1.1 0.6 1 9137 0.44 1/1 1 07:05:16 -0.1
10:08:36 1 8000 128 64 P FT OF 1.0 1.4 1 6472 0.47 0/0 -1 10:24:25 -0.0
10:12:22 0 12000 128 64 P FT OF 1.0 1.3 1 10401 0.51 0/0 -1 10:24:25 -0.0
2010-08-29: U2U3
09:50:32 0 12000 45 41 P FT OF 1.0 0.9 1 10788 0.54 1/1 0 09:34:04 -0.0
10:04:34 0 12000 45 43 P FT OF 1.0 0.7 1 10640 0.54 1/1 1 10:21:56 -0.0
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Table 17: Log of MIDI observations: IRAS 05189-2524
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2007-11-23: U3U4
03:10:23 -1 8000 50 95 P FT OF 1.2 1.2 0 1250 0.77 0/0 -1 03:33:48 0.2
2010-01-01: U1U3
02:04:52 0 8000 101 23 P FT OF 1.0 0.7 1 3738 0.54 1/1 1 01:04:54 -0.1
02:18:30 0 8000 101 25 P FT OF 1.0 0.8 1 3433 0.28 0/0 -1 02:41:01 -0.0
05:21:24 1 4000 97 42 P FT OF 1.1 0.8 1 753 0.60 1/1 0 05:49:16 -0.1
05:32:18 0 4000 96 42 P FT OF 1.2 0.7 1 2855 0.48 0/0 -1 05:49:16 -0.0
2010-01-02: U3U4
05:12:17 1 4000 57 126 P FT OF 1.1 1.1 1 2647 0.46 1/1 1 04:46:52 0.1
05:23:23 0 4000 56 128 P FT OF 1.1 0.9 1 3195 0.45 0/0 -1 04:46:52 0.1
06:52:11 1 4000 48 147 P FT OF 1.5 0.8 1 3384 0.43 1/1 0 06:29:15 0.2
07:02:55 0 4000 47 150 P FT OF 1.6 0.8 1 1819 0.45 0/0 -1 06:29:15 0.3
2010-02-27: U2U4
01:45:37 1 8000 77 95 P FT OF 1.2 0.8 1 5972 0.64 1/1 0 01:21:01 0.1
01:56:58 0 8000 75 97 P FT OF 1.2 0.8 1 2013 0.59 0/0 -1 01:21:01 0.1
02:03:02 -1 8000 73 97 P FT OF 1.2 0.8 0 2562 0.79 1/1 0 01:21:01 0.1
2010-08-24: U1U2
10:17:13 -1 4000 56 15 P FT OF 1.1 0.7 0 442 0.96 0/0 -1 09:36:38 0.0
2010-08-25: U2U3
09:45:29 -1 8000 45 24 P FT OF 1.1 0.9 0 753 0.84 1/1 1 10:24:53 0.1
10:09:14 0 8000 45 28 P FT OF 1.1 0.8 1 6089 0.49 1/1 0 10:24:53 0.0
2010-08-26: U3U4
07:34:01 -1 4000 35 86 P FT OF 1.8 1.1 0 -1 -1.00 0/0 -1 07:08:01 -0.5
09:23:04 -1 4000 53 97 P FT OF 1.2 1.1 0 208 0.65 0/0 -1 09:03:29 0.1
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Table 18: Log of MIDI observations: H 0557-385
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2009-05-09: U1U2
23:33:33 1 8000 42 46 P FT OF 1.7 0.8 1 7424 0.55 1/1 1 23:07:47 0.2
23:45:17 0 8000 40 46 P FT OF 1.8 0.7 1 7234 0.54 2/1 0 23:07:47 0.3
2009-08-01: U3U4
09:14:43 0 8000 32 60 P FT OF 2.0 0.7 1 7379 0.39 1/1 1 08:29:02 0.9
2009-08-02: U1U2
09:02:41 0 8000 56 167 P FT OF 2.1 0.7 1 6995 0.39 1/1 1 09:23:42 0.3
2009-08-04: U1U4
09:48:34 0 8000 119 17 P FT OF 1.6 1.0 1 6862 0.46 1/1 1 09:29:46 -0.1
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Table 19: Log of MIDI observations: IRAS 09149-6206
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2009-03-14: U1U2
00:29:02 1 8000 49 12 P FT OF 1.4 1.3 1 7009 0.53 1/1 0 23:58:48 -0.2
00:39:49 0 8000 49 14 P FT OF 1.3 1.3 1 7024 0.44 1/1 1 23:58:48 -0.2
2009-05-07: U3U4
00:25:35 0 8000 62 126 P FT OF 1.3 1.2 1 5261 0.54 2/1 0 23:55:01 0.2
01:45:20 1 8000 62 144 P FT OF 1.5 1.4 1 6234 0.47 1/1 1 23:55:01 0.3
02:01:43 0 8000 62 147 P FT OF 1.5 1.7 1 5238 0.61 2/1 1 23:55:01 0.4
2009-05-08: U1U3
00:18:43 1 8000 80 53 P FT OF 1.3 0.8 1 4607 0.52 1/1 0 00:04:16 0.2
00:30:37 0 8000 78 55 P FT OF 1.3 0.7 1 5297 0.49 1/1 1 00:04:16 0.2
2009-05-10: U1U4
23:38:10 1 8000 119 77 P FT OF 1.3 0.9 1 7455 0.51 1/1 1 23:05:50 0.1
23:49:33 0 8000 117 79 P FT OF 1.3 0.7 1 7476 0.55 1/1 1 23:05:50 0.1
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Table 20: Log of MIDI observations: MCG-05-23-16
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2005-12-18: U2U3
06:39:51 0 12000 46 24 P FT OF 1.1 0.7 1 9868 0.46 2/2 0 05:07:40 -0.6
2008-04-18: U1U4
00:51:27 0 8000 129 62 P FT OF 1.0 1.5 1 3235 0.68 2/2 0 01:51:16 -0.3
2008-05-17: U1U3
02:33:58 -1 4000 80 48 P FT OF 1.6 0.8 0 202 1.20 1/1 0 03:00:50 0.2
2009-03-13: U1U3
05:31:39 -1 8000 92 45 P FT OF 1.2 1.1 0 1 0.95 0/0 -1 06:02:06 0.1
05:37:36 0 8000 91 45 P FT OF 1.2 1.1 1 5584 0.52 1/1 1 06:02:06 0.1
2010-01-01: U1U3
04:18:40 0 4000 101 3 P FT OF 1.4 1.0 1 3019 0.61 1/1 1 04:44:13 -0.1
2010-01-31: U3U4
03:38:05 1 12000 54 95 P FT OF 1.1 1.4 1 11177 0.49 1/1 0 03:11:19 -0.0
03:51:36 0 12000 56 97 P FT OF 1.1 1.4 1 10147 0.61 1/1 0 03:11:19 -0.1
2010-02-27: U2U4
02:59:20 1 8000 87 73 P FT OF 1.0 0.8 1 6777 0.61 1/1 1 02:38:35 -0.0
03:10:49 1 8000 88 75 P FT OF 1.0 0.8 1 6167 0.54 1/1 0 02:38:35 -0.0
03:22:17 1 8000 88 76 P FT OF 1.0 0.8 1 6410 0.60 1/1 0 02:38:35 -0.0
03:35:12 0 8000 89 78 P FT OF 1.0 0.6 1 6486 0.58 0/0 -1 02:38:35 -0.0
03:42:02 1 8000 89 79 P FT OF 1.0 0.6 1 5658 0.63 1/1 0 04:36:39 -0.0
03:53:30 1 8000 89 80 P FT OF 1.0 0.8 1 4791 0.62 1/1 0 04:36:39 -0.0
04:08:12 -1 8000 89 82 P FT OF 1.0 1.1 0 2520 0.90 0/0 -1 04:36:39 -0.0
04:16:54 0 8000 89 83 P FT OF 1.0 1.2 1 5231 0.51 1/1 0 04:36:39 -0.0
05:01:50 -1 8000 86 89 P FT OF 1.0 1.9 0 -1 -1.00 0/0 -1 04:36:39 -0.0
2010-03-26: U1U2
23:59:04 0 8000 56 9 P FT OF 1.2 1.5 1 7288 0.55 2/1 0 23:31:09 -0.0
00:16:37 0 8000 56 11 P FT OF 1.1 1.6 1 7262 0.49 1/1 1 00:36:05 -0.0
01:23:32 0 8000 56 20 P FT OF 1.0 1.5 1 3287 0.63 0/0 -1 00:36:05 -0.1
01:43:10 -1 8000 56 22 P FT OF 1.0 1.5 0 147 1.04 0/0 -1 02:21:13 0.0
01:49:58 1 8000 56 23 P FT OF 1.0 1.4 1 7501 0.55 1/1 0 02:21:13 -0.0
02:01:51 0 8000 56 25 P FT OF 1.0 1.7 1 7394 0.49 1/1 0 02:21:13 -0.0
2010-03-27: U1U4
00:20:09 -1 8000 125 44 P FT OF 1.1 1.8 0 63 0.90 1/1 0 23:32:32 -0.3
00:31:38 -1 8000 126 46 P FT OF 1.1 1.2 0 121 1.01 1/1 0 23:32:32 -0.3
00:42:55 -1 8000 127 48 P FT OF 1.1 0.9 0 68 0.87 0/0 -1 23:32:32 -0.3
03:35:17 1 8000 122 70 P FT OF 1.1 0.8 1 6453 0.63 1/1 1 04:37:48 -0.0
03:46:38 1 8000 120 71 P FT OF 1.1 0.9 1 2727 0.68 2/1 1 04:37:48 -0.0
03:58:17 0 8000 118 72 P FT OF 1.1 0.9 1 1894 0.73 0/0 -1 04:37:48 -0.0
2010-04-28: U2U4
00:02:53 0 8000 89 81 P FT OF 1.0 0.9 1 7052 0.53 1/1 1 23:32:22 -0.0
00:14:28 -1 12000 89 82 P FT OF 1.0 1.0 0 -1 -1.00 1/1 1 23:32:22 -0.0
01:42:19 -1 12000 82 94 P FT OF 1.1 0.8 0 225 1.05 0/0 -1 01:19:16 -0.0
01:49:32 0 12000 81 95 P FT OF 1.1 0.9 1 7954 0.71 1/1 0 01:19:16 0.0
02:06:16 -1 12000 79 97 P FT OF 1.1 0.9 0 -1 -1.00 1/1 0 01:19:16 0.0
Table 21: Log of MIDI observations: MCG-05-23-16 (contin-
ued)
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2010-05-27: U1U2
00:44:04 1 8000 51 39 P FT OF 1.2 0.8 1 5709 0.57 1/1 0 01:23:55 -0.0
00:55:21 1 8000 50 39 P FT OF 1.3 0.8 1 3687 0.58 0/0 -1 01:23:55 0.0
01:01:08 0 8000 50 40 P FT OF 1.3 0.8 1 3578 0.61 1/1 1 01:23:55 0.1
2010-05-31: U3U4
23:21:33 0 8000 60 123 P FT OF 1.1 0.9 1 5245 0.74 1/1 0 23:00:38 -0.0
23:33:05 -1 8000 59 125 P FT OF 1.1 1.0 0 297 0.62 0/0 -1 23:00:38 0.0
01:14:34 0 8000 52 145 P FT OF 1.4 0.9 1 5190 0.48 1/1 0 00:42:03 0.1
01:26:05 -1 16000 51 148 P FT OF 1.5 1.0 0 492 0.83 0/0 -1 01:49:02 0.1
01:34:36 0 8000 51 150 P FT OF 1.5 1.0 1 4187 0.69 0/0 -1 01:49:02 0.1
02:15:43 -1 8000 49 161 P FT OF 1.9 1.1 0 -1 -1.00 0/0 -1 01:49:02 0.5
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Table 22: Log of MIDI observations: Mrk 1239
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2005-12-18: U2U3
07:31:59 0 12000 40 36 P FT OF 1.1 0.8 1 11233 0.54 2/2 1 08:15:17 0.0
08:47:23 0 12000 44 42 P FT OF 1.1 0.9 1 11196 0.52 2/2 0 08:15:17 -0.0
2008-04-19: U1U4
00:35:32 0 12000 127 62 P FT OF 1.1 1.6 1 10419 0.55 1/1 1 01:17:48 0.1
2008-04-20: U1U3
01:33:06 1 8000 100 38 P FT OF 1.1 0.6 1 7459 0.54 1/1 1 02:10:52 0.1
01:44:35 0 8000 101 38 P FT OF 1.1 0.7 1 7445 0.53 1/1 1 02:10:52 0.1
2010-01-01: U1U3
06:32:53 0 4000 89 26 P FT OF 1.1 0.6 1 3718 0.55 1/1 1 06:56:15 0.0
2010-01-30: U2U4
07:27:33 1 8000 83 82 P FT OF 1.2 0.6 1 7495 0.56 1/1 0 06:53:16 0.0
07:46:09 0 8000 81 82 P FT OF 1.2 0.6 1 7494 0.56 1/1 0 06:53:16 0.1
2010-01-31: U3U4
05:36:11 1 8000 62 109 P FT OF 1.1 0.9 1 7458 0.57 1/1 0 06:10:48 -0.0
05:49:14 0 8000 61 109 P FT OF 1.1 0.8 1 7257 0.58 1/1 0 06:10:48 -0.0
2011-04-20: U3U4
03:52:43 1 8000 38 124 P FT OF 1.6 0.7 1 7441 0.52 0/0 -1 03:39:13 0.0
03:56:09 0 8000 37 124 P FT OF 1.6 0.7 1 7413 0.49 0/0 -1 03:39:13 0.0
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Table 23: Log of MIDI observations: NGC 3281
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2010-01-01: U1U3
07:25:42 0 4000 102 25 P FT OF 1.0 0.6 1 955 0.65 0/0 -1 08:17:07 -0.2
2010-01-02: U3U4
07:50:16 1 4000 61 106 P FT OF 1.0 0.8 1 2834 0.40 1/1 0 07:21:17 -0.0
08:01:22 0 4000 61 107 P FT OF 1.0 0.7 1 3234 0.47 0/0 -1 07:21:17 -0.0
2010-01-30: U2U4
06:02:48 1 8000 89 77 P FT OF 1.0 0.6 1 5822 0.63 1/1 0 05:33:14 -0.0
06:14:11 1 8000 89 78 P FT OF 1.0 0.6 1 6420 0.43 1/1 0 05:33:14 -0.0
06:25:47 0 8000 89 80 P FT OF 1.0 0.5 1 6134 0.43 1/1 0 05:33:14 -0.0
2010-03-26: U1U2
03:00:53 1 8000 55 26 P FT OF 1.0 1.3 1 6765 0.45 1/1 0 02:21:13 0.0
03:16:22 0 8000 55 28 P FT OF 1.0 1.1 1 6940 0.48 1/1 0 02:21:13 0.0
2010-05-31: U3U4
02:52:01 -1 8000 51 160 P FT OF 1.8 2.1 0 441 1.19 0/0 -1 01:49:02 0.4
2011-04-18: U1U3
01:33:58 1 8000 101 33 P FT OF 1.0 1.0 1 6895 0.43 0/0 -1 02:10:04 -0.0
01:38:30 1 8000 100 34 P FT OF 1.0 1.1 1 6863 0.40 0/0 -1 02:10:04 -0.0
01:42:08 1 8000 100 34 P FT OF 1.0 0.9 1 7143 0.41 1/1 0 02:10:04 -0.0
01:53:34 1 8000 100 35 P FT OF 1.0 0.9 1 6856 0.41 0/0 -1 02:10:04 -0.0
01:57:14 1 8000 100 36 P FT OF 1.0 0.9 1 6705 0.52 0/0 -1 02:10:04 -0.0
02:00:38 0 8000 99 36 P FT OF 1.0 0.9 1 6820 0.60 0/0 -1 02:10:04 0.0
2011-04-19: U1U4
23:46:11 1 8000 127 46 P FT OF 1.1 1.0 1 7092 0.48 0/0 -1 23:27:15 -0.0
23:49:44 1 8000 128 46 P FT OF 1.1 1.0 1 6075 0.62 0/0 -1 23:27:15 -0.0
23:53:13 1 8000 128 47 P FT OF 1.1 1.1 1 6879 0.36 0/0 -1 23:27:15 -0.0
23:56:46 1 8000 128 48 P FT OF 1.1 1.2 1 5207 0.45 0/0 -1 23:27:15 -0.0
00:00:16 1 8000 128 48 P FT OF 1.1 0.9 1 6878 0.42 0/0 -1 23:27:15 -0.0
00:03:45 0 8000 128 49 P FT OF 1.1 0.8 1 6729 0.36 0/0 -1 23:27:15 -0.0
2011-04-20: U3U4
05:05:24 1 8000 53 153 P FT OF 1.5 1.2 1 6982 0.48 0/0 -1 05:17:08 -0.1
05:09:06 0 8000 53 153 P FT OF 1.6 1.2 1 7042 0.36 0/0 -1 05:17:08 -0.1
05:30:36 -1 8000 51 159 P FT OF 1.7 1.1 0 35 0.98 0/0 -1 05:17:08 0.1
05:34:14 -1 4000 51 160 P FT OF 1.8 1.1 0 368 1.03 0/0 -1 05:17:08 0.1
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Table 24: Log of MIDI observations: NGC 3783
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2005-05-27: U1U2
03:39:57 0 8000 44 45 P OBS F 1.5 0.6 1 6953 0.53 1/1 1 02:53:01 0.2
04:00:21 0 8000 42 45 P OBS F 1.6 0.6 1 7292 0.48 1/1 1 04:28:57 -0.4
2005-05-30: U2U4
00:22:53 -1 8000 88 87 P OBS F 1.0 0.8 0 1134 1.20 1/1 1 23:02:55 0.0
03:01:16 -1 12000 68 114 P OBS F 1.4 0.7 0 -1 -1.00 1/1 1 02:19:20 0.1
03:21:59 -1 12000 64 119 P OBS F 1.5 0.8 0 -1 -1.00 1/1 1 03:53:50 -0.3
2008-03-17: U2U3
05:06:31 0 8000 45 44 P FT OF 1.0 0.8 1 2571 0.54 1/1 0 04:37:29 0.0
2009-03-12: U3U4
03:20:32 1 8000 57 96 P FT OF 1.1 0.9 1 5708 0.47 1/1 0 03:55:26 0.1
03:32:16 0 8000 58 98 P FT OF 1.1 0.8 1 5674 0.49 1/1 0 03:55:26 0.0
04:23:34 0 8000 61 105 P FT OF 1.0 0.8 1 6655 0.50 1/1 0 03:55:26 -0.0
2009-03-13: U1U3
03:39:44 0 8000 102 23 P FT OF 1.1 1.6 1 7074 0.60 0/0 -1 03:15:31 -0.0
03:47:56 -1 8000 102 24 P FT OF 1.1 1.5 0 -1 -1.00 0/0 -1 03:15:31 -0.0
04:41:19 0 8000 100 31 P FT OF 1.0 1.0 1 7271 0.58 2/1 1 03:15:31 -0.0
2009-03-14: U1U2
01:48:04 1 8000 56 2 P FT OF 1.3 1.3 1 6544 0.51 1/1 0 01:24:46 -0.1
01:58:01 0 8000 56 3 P FT OF 1.3 1.3 1 6312 0.56 1/1 1 01:24:46 -0.1
02:43:29 1 8000 56 10 P FT OF 1.2 1.2 1 7374 0.55 1/1 1 03:14:43 0.0
02:53:22 1 8000 56 11 P FT OF 1.1 1.2 1 7228 0.55 1/1 1 03:14:43 -0.0
03:32:12 1 8000 56 16 P FT OF 1.1 1.0 1 6779 0.56 1/1 1 03:14:43 -0.1
03:42:08 0 8000 56 18 P FT OF 1.1 0.9 1 7005 0.56 1/1 1 03:14:43 -0.1
04:18:25 1 8000 55 22 P FT OF 1.0 1.2 1 7388 0.57 1/1 1 04:45:55 0.0
04:28:20 0 8000 55 24 P FT OF 1.0 1.1 1 7412 0.59 1/1 1 04:45:55 0.0
2009-05-10: U1U4
03:31:08 0 8000 108 80 P FT OF 1.2 1.0 1 7199 0.58 1/1 0 03:15:16 0.1
2009-05-11: U1U4
23:19:19 1 8000 128 44 P FT OF 1.1 1.1 1 7324 0.55 1/1 0 22:58:47 -0.0
23:33:00 0 8000 129 47 P FT OF 1.1 1.2 1 6765 0.56 1/1 0 22:58:47 -0.1
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Table 25: Log of MIDI observations: NGC 4151
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2007-02-06: U2U3
07:49:59 -1 8000 34 62 P FT OF 2.3 0.7 0 113 0.96 0/0 -1 06:31:50 1.3
08:03:42 0 8000 35 60 P FT OF 2.3 0.5 1 1657 0.70 0/0 -1 06:31:50 1.3
2008-04-21: U3U4
02:15:00 1 8000 61 104 P FT OF 2.3 0.7 1 5755 0.42 1/1 1 03:02:16 -0.0
02:29:51 0 12000 60 102 P FT OF 2.3 0.8 1 8920 0.51 1/1 1 03:02:16 -0.0
2008-04-23: U2U4
02:55:20 -1 8000 89 84 P FT OF 2.3 0.9 0 0 -1.00 0/0 -1 04:01:39 0.1
02:58:52 1 8000 89 83 P FT OF 2.3 1.0 1 2606 0.70 1/1 0 04:01:39 0.1
03:22:06 -1 8000 89 79 P FT OF 2.3 1.3 0 53 1.22 0/0 -1 04:01:39 0.1
03:25:53 1 8000 89 79 P FT OF 2.3 1.4 1 3515 0.55 1/1 1 04:01:39 0.1
03:39:30 0 8000 89 77 P FT OF 2.4 1.0 1 4987 0.46 1/1 1 04:01:39 0.2
2009-05-08: U1U3
01:20:58 1 8000 61 55 P FT OF 2.3 0.6 1 7117 0.41 1/1 1 01:51:36 0.2
01:32:43 0 8000 64 55 P FT OF 2.3 0.6 1 5547 0.37 1/1 1 01:51:36 0.1
02:37:30 1 8000 77 52 P FT OF 2.4 0.6 1 6503 0.41 1/1 1 03:09:34 -0.1
02:49:01 0 8000 79 52 P FT OF 2.4 0.7 1 6913 0.37 1/1 1 03:09:34 -0.0
2009-05-09: U1U2
00:44:06 1 8000 26 45 P FT OF 2.4 0.9 1 7365 0.45 1/1 1 00:26:35 0.5
00:55:53 0 8000 28 46 P FT OF 2.3 1.0 1 7137 0.43 1/1 1 00:26:35 0.4
2009-05-10: U1U4
00:33:14 0 8000 102 84 P FT OF 2.4 0.9 1 7341 0.42 1/1 1 00:15:32 0.3
00:44:53 1 8000 105 83 P FT OF 2.4 1.0 1 7278 0.43 1/1 1 01:00:58 0.4
01:19:57 0 8000 113 78 P FT OF 2.3 1.1 1 6805 0.37 1/1 1 01:00:58 0.3
01:31:41 0 8000 115 76 P FT OF 2.3 0.9 1 7137 0.46 1/1 1 01:50:29 0.1
2009-05-11: U1U4
01:59:22 0 8000 121 72 P FT OF 2.3 1.2 1 6780 0.48 2/1 1 01:38:58 0.2
02:28:43 0 8000 125 68 P FT OF 2.4 1.3 1 6667 0.41 1/1 1 02:47:42 0.0
2010-05-25: U3U4
01:33:38 0 8000 54 91 P FT OF 2.4 0.7 1 6695 0.47 1/1 1 01:07:35 0.7
01:44:53 0 8000 53 89 P FT OF 2.4 0.7 1 6290 0.42 1/1 1 02:09:14 0.7
01:56:18 -1 8000 51 87 P FT OF 2.5 0.7 0 1349 0.80 0/0 -1 02:09:14 0.7
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Table 26: Log of MIDI observations: 3C 273
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2007-02-06: U2U3
05:41:06 -1 8000 35 26 P FT OF 1.4 0.7 0 315 1.08 0/0 -1 06:31:50 0.4
05:50:44 -1 8000 35 28 P FT OF 1.3 0.8 0 -1 -1.00 0/0 -1 06:31:50 0.3
06:04:10 1 8000 36 30 P FT OF 1.3 0.7 1 6769 0.50 0/0 -1 06:31:50 0.3
06:08:32 0 8000 36 31 P FT OF 1.3 0.7 1 6855 0.57 0/0 -1 06:31:50 0.3
2008-04-21: U3U4
06:52:20 1 8000 30 126 P FT OF 2.0 0.7 1 5546 0.47 1/1 0 06:10:08 0.3
07:03:47 0 8000 28 129 P FT OF 2.2 0.6 1 4966 0.54 1/1 0 06:10:08 0.5
2009-05-04: U3U4
05:50:15 -1 8000 33 123 P FT OF 1.9 0.6 0 -1 -1.00 1/1 1 06:23:15 -0.7
2010-01-30: U2U4
09:16:32 1 8000 88 81 P FT OF 1.1 0.9 1 7040 0.59 1/1 0 08:56:39 0.1
09:28:12 0 8000 87 81 P FT OF 1.2 0.9 1 7136 0.60 1/1 0 08:56:39 0.1
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Table 27: Log of MIDI observations: NGC 4507
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2010-01-01: U1U3
07:59:57 -1 4000 102 12 P FT OF 1.2 0.6 0 35 0.68 0/0 -1 08:17:07 -0.0
08:31:34 1 4000 102 17 P FT OF 1.1 0.6 1 2145 0.56 0/0 -1 08:17:07 -0.1
08:34:09 0 4000 102 17 P FT OF 1.1 0.6 1 1582 0.50 0/0 -1 08:17:07 -0.1
2010-01-02: U3U4
08:17:24 1 4000 54 90 P FT OF 1.2 0.7 1 1227 0.50 1/1 0 08:41:24 -0.0
08:28:04 0 4000 55 92 P FT OF 1.1 0.7 1 2353 0.68 0/0 -1 08:41:24 -0.0
2010-01-30: U2U4
08:16:38 1 8000 89 78 P FT OF 1.0 0.8 1 6552 0.64 1/1 0 08:56:39 -0.0
08:28:06 -1 8000 89 80 P FT OF 1.0 0.7 0 0 -1.00 0/0 -1 08:56:39 -0.0
08:33:50 0 8000 89 81 P FT OF 1.0 0.8 1 6179 0.48 1/1 0 08:56:39 -0.0
2010-01-31: U3U4
04:51:01 1 8000 42 73 P FT OF 1.5 0.8 1 3416 0.53 1/1 0 04:30:41 -0.3
05:03:37 1 8000 44 76 P FT OF 1.4 0.9 1 1183 0.76 1/1 1 04:30:41 -0.3
05:17:31 0 8000 46 79 P FT OF 1.4 0.7 1 5063 0.52 0/0 -1 04:30:41 -0.4
2010-03-26: U1U2
04:01:11 1 8000 55 19 P FT OF 1.1 0.8 1 7422 0.58 1/1 0 04:37:40 -0.0
04:12:34 0 8000 55 21 P FT OF 1.1 0.8 1 7375 0.60 1/1 0 04:37:40 -0.0
2010-03-27: U1U4
01:18:12 -1 8000 122 21 P FT OF 1.5 1.1 0 193 1.63 1/1 0 02:17:14 0.2
01:30:03 -1 8000 122 23 P FT OF 1.4 1.3 0 167 0.91 1/1 0 02:17:14 0.1
01:41:25 -1 8000 123 26 P FT OF 1.4 1.1 0 307 0.79 0/0 -1 02:17:14 0.1
06:51:08 -1 8000 114 77 P FT OF 1.1 0.6 0 253 1.40 0/0 -1 07:16:31 0.1
2010-04-28: U2U4
07:22:35 -1 4000 56 138 P FT OF 1.9 0.8 0 106 1.05 0/0 -1 06:20:46 0.5
2010-05-30: U2U4
04:15:22 -1 8000 66 120 P FT OF 1.5 1.4 0 354 0.96 0/0 -1 03:54:56 0.1
04:22:04 -1 8000 65 122 P FT OF 1.5 1.6 0 83 1.15 0/0 -1 03:54:56 0.1
2011-04-18: U1U3
02:26:44 -1 8000 101 24 P FT OF 1.1 0.8 0 169 1.06 0/0 -1 02:59:26 -0.0
02:33:31 1 8000 101 25 P FT OF 1.1 0.9 1 7335 0.55 1/1 1 02:59:26 -0.0
02:44:53 1 8000 101 27 P FT OF 1.1 0.9 1 7081 0.59 0/0 -1 02:59:26 -0.0
02:48:30 0 8000 101 27 P FT OF 1.0 0.8 1 7331 0.52 0/0 -1 02:59:26 -0.0
2011-04-19: U1U4
00:37:05 1 8000 125 31 P FT OF 1.3 0.7 1 6052 0.51 0/0 -1 00:21:28 -0.0
00:40:35 1 8000 125 32 P FT OF 1.3 0.9 1 5437 0.65 0/0 -1 00:21:28 -0.1
00:44:05 1 8000 125 33 P FT OF 1.3 1.0 1 5380 0.59 0/0 -1 00:21:28 -0.1
00:47:54 1 8000 125 33 P FT OF 1.2 1.1 1 4978 0.58 0/0 -1 00:21:28 -0.1
00:51:20 0 8000 125 34 P FT OF 1.2 1.0 1 5087 0.59 0/0 -1 00:21:28 -0.1
2011-04-20: U3U4
02:14:34 0 8000 59 99 P FT OF 1.1 1.0 1 7290 0.58 0/0 -1 02:01:22 -0.0
02:19:15 1 8000 59 100 P FT OF 1.1 1.5 1 7374 0.53 0/0 -1 02:31:40 0.0
02:22:40 0 8000 59 101 P FT OF 1.1 1.7 1 7394 0.61 0/0 -1 02:31:40 0.0
05:46:09 1 8000 59 135 P FT OF 1.2 1.0 1 7393 0.47 0/0 -1 06:06:13 -0.0
05:49:43 1 8000 59 136 P FT OF 1.2 0.9 1 6914 0.56 0/0 -1 06:06:13 -0.0
05:53:13 1 8000 59 136 P FT OF 1.2 0.8 1 7058 0.57 0/0 -1 06:06:13 0.0
05:56:41 0 8000 58 137 P FT OF 1.2 0.8 1 6985 0.61 0/0 -1 06:06:13 0.0
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Table 28: Log of MIDI observations: NGC 4593
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2010-01-31: U3U4
07:01:27 1 8000 60 108 P FT OF 1.2 0.8 1 5935 0.53 2/2 0 08:12:57 0.1
07:13:22 -1 8000 60 108 P FT OF 1.1 0.8 0 22 -1.00 0/0 -1 08:12:57 0.1
07:35:57 1 8000 61 108 P FT OF 1.1 0.9 1 6766 0.69 1/1 0 08:12:57 0.0
07:47:54 0 8000 62 108 P FT OF 1.1 0.8 1 6826 0.64 1/1 0 08:12:57 0.0
2010-03-26: U1U2
07:13:41 -1 8000 56 34 P FT OF 1.2 1.2 0 259 0.91 0/0 -1 07:58:33 0.1
07:21:05 1 8000 56 35 P FT OF 1.3 1.0 1 7353 0.66 1/1 1 07:58:33 0.1
07:32:34 0 8000 56 35 P FT OF 1.3 1.0 1 7251 0.61 1/1 1 07:58:33 0.1
2010-03-27: U1U4
05:55:38 1 8000 130 63 P FT OF 1.1 0.7 1 7212 0.61 1/1 0 05:35:11 0.1
06:07:00 0 8000 129 63 P FT OF 1.1 0.8 1 1787 0.63 1/1 0 05:35:11 0.1
06:19:00 -1 8000 128 63 P FT OF 1.1 1.2 0 20 0.94 0/0 -1 05:35:11 0.1
2010-05-27: U1U2
23:58:18 -1 8000 51 20 P FT OF 1.1 1.0 0 91 1.02 0/0 -1 23:29:07 -0.1
00:04:38 -1 8000 52 21 P FT OF 1.1 1.1 0 -1 -1.00 1/1 0 23:29:07 -0.1
00:16:21 -1 8000 52 22 P FT OF 1.1 0.9 0 271 1.05 0/0 -1 23:29:07 -0.1
2011-04-18: U1U3
03:55:22 1 8000 99 35 P FT OF 1.1 0.6 1 6152 0.57 0/0 -1 03:43:02 0.0
03:59:13 0 8000 99 35 P FT OF 1.1 0.6 1 6523 0.51 0/0 -1 03:43:02 0.0
04:03:24 1 8000 100 36 P FT OF 1.1 0.6 1 7305 0.63 0/0 -1 04:19:04 0.0
04:07:05 1 8000 100 36 P FT OF 1.1 0.6 1 6346 0.64 0/0 -1 04:19:04 0.0
04:10:41 0 8000 100 36 P FT OF 1.1 0.6 1 6213 0.65 0/0 -1 04:19:04 0.1
2011-04-19: U1U4
03:46:05 -1 8000 129 62 P FT OF 1.1 0.7 0 18 1.33 0/0 -1 03:33:19 0.0
03:52:36 -1 8000 129 62 P FT OF 1.1 0.7 0 2628 0.84 0/0 -1 03:33:19 0.0
03:56:25 1 8000 129 62 P FT OF 1.1 0.9 1 5086 0.61 0/0 -1 03:33:19 0.0
04:00:09 1 8000 130 62 P FT OF 1.1 0.9 1 4147 0.44 0/0 -1 03:33:19 0.0
04:03:34 0 8000 130 62 P FT OF 1.1 0.9 1 2427 0.40 0/0 -1 03:33:19 0.0
2011-04-20: U3U4
02:46:19 1 8000 62 108 P FT OF 1.1 0.9 1 4998 0.65 0/0 -1 03:04:36 0.0
02:52:21 1 8000 62 108 P FT OF 1.1 1.0 1 4916 0.71 0/0 -1 03:04:36 0.0
02:55:47 -1 8000 62 108 P FT OF 1.1 1.0 0 4741 0.76 0/0 -1 03:04:36 0.0
03:15:52 0 8000 62 109 P FT OF 1.1 0.9 1 6181 0.63 0/0 -1 03:04:36 -0.0
03:19:17 1 8000 62 109 P FT OF 1.1 0.8 1 4887 0.71 0/0 -1 03:31:05 0.0
03:22:46 0 8000 62 109 P FT OF 1.1 0.9 1 5935 0.59 0/0 -1 03:31:05 0.0
06:20:07 -1 8000 43 124 P FT OF 1.4 1.1 0 4619 0.76 0/0 -1 06:43:44 -0.0
06:23:33 1 8000 42 124 P FT OF 1.5 1.1 1 4194 0.61 0/0 -1 06:43:44 0.0
06:29:32 1 8000 41 126 P FT OF 1.5 1.1 1 4148 0.55 0/0 -1 06:43:44 0.1
06:33:03 0 8000 41 126 P FT OF 1.5 1.1 1 4537 0.65 0/0 -1 06:43:44 0.1
07:03:22 -1 8000 36 133 P FT OF 1.8 0.8 0 107 0.82 0/0 -1 07:11:26 0.1
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Table 29: Log of MIDI observations: ESO 323-77
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2009-05-07: U3U4
01:01:10 1 8000 56 94 P FT OF 1.1 1.1 1 4255 0.58 0/0 -1 01:27:53 0.0
01:06:55 0 8000 57 95 P FT OF 1.1 1.0 1 5408 0.51 1/1 0 01:27:53 0.0
2009-05-08: U1U3
04:35:22 -1 8000 90 46 P FT OF 1.1 0.5 0 126 1.09 0/0 -1 04:15:32 0.0
2009-05-09: U1U2
03:06:43 1 8000 54 30 P FT OF 1.0 1.5 1 7037 0.62 1/1 0 02:49:26 -0.0
03:18:35 0 8000 53 31 P FT OF 1.1 1.4 1 6922 0.57 1/1 0 02:49:26 -0.0
04:09:58 1 8000 51 37 P FT OF 1.1 1.1 1 6947 0.56 2/1 1 03:55:51 -0.0
04:21:28 0 8000 51 38 P FT OF 1.1 1.1 1 7365 0.58 0/0 -1 03:55:51 0.0
2009-05-10: U1U4
04:07:36 0 8000 118 75 P FT OF 1.1 1.1 1 7449 0.56 1/1 1 03:52:22 -0.0
2009-05-11: U1U4
00:05:13 1 8000 126 36 P FT OF 1.2 1.4 1 6139 0.54 1/1 1 23:49:25 -0.0
00:16:41 0 8000 127 39 P FT OF 1.2 1.3 1 6645 0.54 1/1 0 23:49:25 -0.1
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Table 30: Log of MIDI observations: Centaurus A
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2008-04-16: U1U3
04:05:48 0 12000 99 31 P FT OF 1.1 2.7 1 2209 0.29 2/2 0 03:39:41 0.0
2008-04-18: U1U3
02:54:31 0 8000 101 22 P FT OF 1.1 1.0 1 7374 0.41 1/1 0 03:14:48 0.0
04:51:38 1 8000 96 38 P FT OF 1.1 1.1 1 7447 0.39 1/1 1 04:25:30 -0.0
05:03:06 0 8000 95 39 P FT OF 1.1 1.0 1 7420 0.41 1/1 1 04:25:30 0.0
07:03:41 1 8000 82 51 P FT OF 1.3 1.7 1 5673 0.41 1/1 1 07:45:41 -0.1
07:15:19 0 8000 80 52 P FT OF 1.3 1.6 1 6298 0.39 1/1 1 07:45:41 -0.1
09:26:26 -1 8000 53 60 P FT OF 2.3 1.9 0 794 0.79 1/1 0 07:45:41 0.9
2008-04-19: U1U4
02:09:13 1 8000 128 40 P FT OF 1.2 1.0 1 6920 0.37 1/1 1 01:46:24 0.0
02:20:33 0 8000 129 42 P FT OF 1.1 1.1 1 7390 0.42 1/1 1 01:46:24 -0.0
06:08:06 -1 8000 114 79 P FT OF 1.2 1.6 0 -1 -1.00 0/0 -1 05:39:39 -0.0
06:11:55 -1 8000 113 79 P FT OF 1.2 1.5 0 -1 -1.00 3/1 1 05:39:39 0.0
2008-04-21: U3U4
01:47:30 0 8000 53 87 P FT OF 1.2 0.6 1 7391 0.35 1/1 1 01:23:44 -0.0
03:55:10 0 8000 61 108 P FT OF 1.1 0.7 1 7257 0.47 1/1 1 05:05:36 -0.1
05:26:40 1 8000 62 123 P FT OF 1.1 0.7 1 7156 0.35 1/1 1 05:05:36 -0.0
05:38:02 0 8000 61 126 P FT OF 1.1 0.7 1 7301 0.44 1/1 1 05:05:36 0.0
08:48:03 1 8000 55 169 P FT OF 2.0 0.6 1 7151 0.37 1/1 1 09:16:11 -0.1
08:59:20 0 8000 55 172 P FT OF 2.1 0.5 1 7314 0.29 1/1 1 09:16:11 0.1
2008-04-23: U2U4
01:06:08 1 8000 80 49 P FT OF 1.3 1.1 1 7052 0.44 1/1 1 01:23:50 -0.0
01:42:35 0 8000 83 57 P FT OF 1.2 0.7 1 7140 0.41 1/1 1 01:23:50 -0.1
04:52:34 0 8000 87 91 P FT OF 1.1 1.1 1 7459 0.42 1/1 1 05:10:59 -0.1
06:16:51 0 8000 78 106 P FT OF 1.2 1.0 1 7275 0.41 1/1 1 06:42:20 -0.1
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Table 31: Log of MIDI observations: IRAS 13349+2438
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2009-05-09: U1U2
01:51:33 0 8000 34 28 P FT OF 1.6 1.4 1 5820 0.53 0/0 -1 01:31:59 -0.1
02:30:36 0 8000 38 33 P FT OF 1.5 1.4 1 5392 0.45 3/1 0 02:12:09 -0.1
04:40:22 0 8000 49 39 P FT OF 1.7 1.1 1 6986 0.47 1/1 1 02:12:09 0.1
2009-05-10: U1U4
02:40:05 1 8000 116 71 P FT OF 1.5 0.8 1 7464 0.48 1/1 1 02:24:31 -0.1
02:51:43 0 8000 118 70 P FT OF 1.5 0.8 1 7515 0.49 1/1 1 02:24:31 -0.1
2009-05-11: U1U4
01:06:50 1 8000 89 76 P FT OF 1.8 1.3 1 6746 0.46 1/1 0 00:50:15 -0.1
01:18:14 0 8000 93 75 P FT OF 1.7 1.2 1 6857 0.47 1/1 1 00:50:15 -0.1
04:11:10 0 8000 129 63 P FT OF 1.6 1.1 1 7226 0.44 1/1 1 04:28:23 0.0
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Table 32: Log of MIDI observations: IC 4329 A
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2007-02-06: U2U3
08:43:55 1 8000 46 35 P FT OF 1.0 0.7 1 7362 0.61 0/0 -1 09:08:18 0.0
08:49:02 0 8000 46 36 P FT OF 1.0 0.7 1 7403 0.57 1/0 0 09:08:18 0.0
2008-04-19: U1U4
02:47:35 1 8000 125 44 P FT OF 1.1 0.9 1 7032 0.55 1/1 1 03:25:05 0.0
02:58:55 0 8000 126 46 P FT OF 1.1 1.1 1 6724 0.59 1/1 1 03:25:05 0.0
04:54:48 1 8000 129 62 P FT OF 1.0 1.6 1 7099 0.53 1/1 0 04:29:15 0.0
05:06:13 0 8000 128 63 P FT OF 1.0 1.6 1 6811 0.62 1/1 0 04:29:15 0.0
2008-04-20: U1U3
02:41:31 1 8000 101 18 P FT OF 1.1 0.8 1 7375 0.54 1/1 0 03:16:56 0.0
02:53:07 0 8000 102 19 P FT OF 1.1 0.9 1 7213 0.55 1/1 1 03:16:56 0.0
06:34:36 1 8000 95 43 P FT OF 1.1 1.8 1 4987 0.60 0/0 -1 06:03:52 0.1
06:43:36 1 8000 94 43 P FT OF 1.1 2.2 1 4958 0.50 0/0 -1 06:03:52 0.1
06:55:20 1 8000 93 44 P FT OF 1.2 1.7 1 7185 0.45 1/1 0 06:03:52 0.1
07:06:53 0 8000 92 45 P FT OF 1.2 1.7 1 7084 0.46 1/1 1 06:03:52 0.2
2010-03-26: U1U2
04:57:12 1 8000 56 17 P FT OF 1.1 0.6 1 7473 0.59 1/1 1 05:31:32 0.0
05:08:34 0 8000 56 18 P FT OF 1.0 0.8 1 7542 0.60 1/1 1 05:31:32 0.0
2010-03-27: U1U4
02:36:46 1 8000 114 24 P FT OF 1.5 1.3 1 6815 0.48 1/1 1 03:13:59 0.1
02:48:02 0 8000 115 26 P FT OF 1.4 1.5 1 6862 0.52 1/1 1 03:13:59 0.0
08:31:41 1 8000 111 75 P FT OF 1.2 0.8 1 7450 0.55 1/1 1 08:58:27 -0.0
08:42:57 0 8000 108 76 P FT OF 1.2 0.8 1 7355 0.54 0/0 -1 08:58:27 0.0
2010-04-28: U2U4
04:28:42 0 12000 88 84 P FT OF 1.0 1.1 1 11313 0.59 1/1 1 04:52:41 0.0
08:09:21 0 8000 54 120 P FT OF 1.7 0.6 1 7341 0.49 1/1 0 07:48:01 0.3
2010-05-29: U2U3
00:20:54 0 8000 46 26 P FT OF 1.1 1.2 1 7253 0.57 1/1 1 00:45:28 0.0
02:59:52 -1 8000 45 46 P FT OF 1.0 1.8 0 -1 -1.00 1/1 0 02:34:16 -0.1
04:04:38 -1 8000 42 51 P FT OF 1.1 2.7 0 -1 -1.00 0/0 -1 04:38:17 -0.0
04:08:07 -1 8000 42 51 P FT OF 1.1 2.7 0 -1 -1.00 0/0 -1 04:38:17 -0.0
04:11:43 -1 8000 42 51 P FT OF 1.1 2.8 0 -1 -1.00 0/0 -1 04:38:17 -0.0
04:15:14 -1 8000 42 52 P FT OF 1.2 3.2 0 -1 -1.00 1/1 1 04:38:17 -0.0
04:59:26 -1 8000 39 54 P FT OF 1.3 3.0 0 -1 -1.00 0/0 -1 04:38:17 0.1
05:02:57 -1 8000 38 54 P FT OF 1.3 2.7 0 -1 -1.00 0/0 -1 04:38:17 0.1
05:07:37 -1 8000 38 54 P FT OF 1.3 2.9 0 -1 -1.00 1/1 1 04:38:17 0.2
05:19:33 -1 8000 37 55 P FT OF 1.4 3.0 0 -1 -1.00 0/0 -1 05:38:16 -0.0
05:23:38 -1 8000 37 55 P FT OF 1.4 3.1 0 1794 0.91 0/0 -1 05:38:16 0.0
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Table 33: Log of MIDI observations: Circinus
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2004-02-11: U2U3
06:55:11 1 12000 43 19 P OBS F 1.5 1.1 1 9054 0.39 1/1 0 07:36:34 0.0
07:06:46 0 12000 43 21 P OBS F 1.5 0.9 1 10847 0.34 1/1 1 07:36:34 -0.0
2004-06-02: U2U3
05:50:45 0 8000 29 92 P OBS F 1.7 0.7 1 7345 0.38 1/1 1 06:42:24 -0.4
07:58:04 0 8000 20 129 P OBS F 2.5 0.7 1 7319 0.26 1/1 0 06:42:24 0.4
2005-02-20: U2U4
05:25:00 -1 8000 87 35 P OBS F 1.6 0.8 0 506 1.26 0/0 -1 04:38:01 0.3
2005-02-28: U3U4
04:06:04 0 8000 49 44 P OBS F 1.8 0.8 1 6687 0.31 0/0 -1 03:34:58 -0.1
04:38:30 1 8000 50 53 P OBS F 1.7 0.8 1 3760 0.31 2/2 1 05:12:31 0.1
04:49:21 0 8000 51 56 P OBS F 1.6 0.6 1 6862 0.39 0/0 -1 05:12:31 0.1
06:58:52 0 8000 58 88 P OBS F 1.4 0.8 1 7515 0.44 1/1 1 07:28:53 -0.1
09:21:08 0 8000 61 120 P OBS F 1.3 0.6 1 7198 0.37 1/1 1 09:43:25 -0.1
10:08:22 0 8000 62 130 P OBS F 1.4 1.2 1 7037 0.37 0/0 -1 09:43:25 -0.1
2005-04-17: U2U4
03:29:53 -1 8000 89 60 P OBS F 1.4 0.7 0 -1 -1.00 1/1 1 02:48:03 -0.1
2005-05-26: U2U3
23:29:03 1 8000 43 12 P OBS F 1.6 0.6 1 7271 0.32 1/1 0 22:57:46 -0.1
23:43:07 0 5000 43 15 P OBS F 1.5 0.6 1 4681 0.32 1/1 1 22:57:46 -0.1
01:37:29 0 5000 41 37 P OBS F 1.3 0.7 1 4631 0.23 1/1 1 02:02:11 -0.1
04:07:02 1 5000 36 65 P OBS F 1.4 0.7 1 4262 0.30 1/1 1 03:40:07 -0.1
04:17:27 1 5000 36 67 P OBS F 1.4 0.9 1 4483 0.35 1/1 1 03:40:07 -0.1
04:28:22 0 5000 35 69 P OBS F 1.4 1.0 1 4450 0.35 1/1 1 03:40:07 -0.1
2006-04-07: D0G0
03:05:54 -1 8000 0 0.7 G OBS F 1.5 0.8 -1 -1 -1.00 0/0 -1 - -
03:36:04 -1 8000 0 0.6 G OBS F 1.4 0.6 -1 -1 -1.00 0/0 -1 - -
03:43:17 -1 8000 0 0.6 G OBS F 1.4 0.7 -1 -1 -1.00 0/0 -1 - -
2006-05-17: U2U3
06:16:21 0 8000 31 84 P FT OF 1.6 1.6 1 7202 0.38 1/1 1 06:42:24 -0.2
07:09:48 0 8000 28 96 P FT OF 1.7 0.9 1 7228 0.41 1/1 1 07:36:18 -0.3
08:04:13 1 8000 24 110 P FT OF 2.0 0.6 1 7170 0.34 1/1 1 07:36:18 0.0
08:17:34 0 8000 23 114 P FT OF 2.1 0.7 1 7319 0.34 0/0 -1 07:36:18 0.1
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Table 34: Log of observations: Circinus (continued)
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see Good? NGOOD o3 A/B O caltime ∆ am
2008-04-25: E0G0
00:11:26 1 8000 15 14 P FT OF 1.9 0.8 1 5628 0.37 1/1 0 23:30:59 -0.4
00:23:42 1 8000 15 17 P FT OF 1.8 0.8 1 6170 0.36 1/1 0 23:30:59 -0.4
00:35:58 0 12000 15 20 P FT OF 1.8 0.8 1 9192 0.35 1/1 1 23:30:59 -0.5
00:55:33 1 12000 15 25 P FT OF 1.7 0.8 1 6832 0.42 1/1 1 02:15:06 0.3
01:09:14 1 12000 15 28 P FT OF 1.6 0.7 1 10599 0.28 1/1 0 02:15:06 0.3
01:22:53 0 12000 15 31 P FT OF 1.6 0.6 1 10312 0.46 1/1 0 02:15:06 0.2
02:55:34 1 12000 15 52 P FT OF 1.4 0.9 1 8971 0.45 1/1 1 02:15:06 0.0
03:09:22 1 12000 15 55 P FT OF 1.4 1.0 1 8079 0.43 1/1 0 02:15:06 0.0
03:23:02 1 12000 15 59 P FT OF 1.4 1.1 1 9838 0.37 1/1 1 02:15:06 0.0
03:36:44 0 12000 15 62 P FT OF 1.3 0.9 1 10027 0.45 1/1 0 02:15:06 0.0
03:50:35 1 12000 15 65 P FT OF 1.3 0.9 1 7948 0.49 1/1 0 05:13:54 0.2
04:04:36 -1 12000 15 68 P FT OF 1.3 0.8 0 -1 -1.00 1/1 0 05:13:54 0.1
04:18:34 0 12000 15 71 P FT OF 1.3 0.8 1 3643 0.62 1/1 0 05:13:54 0.1
04:32:12 -1 12000 15 74 P FT OF 1.3 0.6 0 200 0.60 0/0 -1 05:13:54 0.1
04:46:56 1 12000 15 77 P FT OF 1.3 0.8 1 7903 0.50 1/1 0 05:13:54 0.1
05:39:55 -1 12000 15 89 P FT OF 1.3 0.5 0 2990 0.99 1/1 0 05:13:54 0.2
05:53:32 1 12000 15 92 P FT OF 1.4 0.5 1 10167 0.55 1/1 0 05:13:54 0.2
06:07:07 0 12000 14 95 P FT OF 1.4 0.5 1 8348 0.50 1/1 0 05:13:54 0.2
06:31:48 1 12000 14 101 P FT OF 1.4 0.5 1 9413 0.46 1/1 0 07:30:43 0.0
06:45:29 1 12000 14 104 P FT OF 1.4 0.5 1 8292 0.66 1/1 0 07:30:43 0.1
06:59:04 0 12000 14 108 P FT OF 1.5 0.5 1 6964 0.75 1/1 0 07:30:43 0.1
08:13:10 0 12000 13 127 P FT OF 1.7 0.7 1 10328 0.39 1/1 0 07:30:43 0.3
08:26:51 1 12000 13 130 P FT OF 1.7 0.8 1 10393 0.34 1/1 0 09:06:34 -0.1
08:40:23 0 12000 12 134 P FT OF 1.8 0.8 1 10482 0.32 1/1 0 09:06:34 -0.0
09:51:50 -1 8000 12 155 P FT OF 2.2 0.6 0 442 1.26 0/0 -1 10:12:38 -0.2
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Table 35: Log of observations: Circinus (continued)
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see Good? NGOOD o3 A/B O caltime ∆ am
2009-04-26: E0G0
00:15:00 1 12000 15 16 P FT OF 1.9 1.3 1 10030 0.36 1/1 0 01:03:58 0.3
00:28:53 1 12000 15 19 P FT OF 1.8 1.2 1 10279 0.42 1/1 1 01:03:58 0.2
00:42:38 0 12000 15 22 P FT OF 1.7 0.8 1 11145 0.41 1/1 1 01:03:58 0.2
01:35:15 1 12000 15 35 P FT OF 1.5 1.2 1 9884 0.39 1/1 1 01:03:58 -0.0
01:48:49 1 12000 15 38 P FT OF 1.5 1.0 1 11173 0.42 1/1 1 01:03:58 -0.1
02:02:32 0 12000 16 41 P FT OF 1.5 0.8 1 9930 0.39 1/1 1 01:03:58 -0.1
02:38:40 1 12000 15 49 P FT OF 1.4 0.7 1 11272 0.32 1/1 1 03:16:15 0.2
02:52:22 0 12000 15 52 P FT OF 1.4 0.8 1 10877 0.45 1/1 1 03:16:15 0.2
03:46:34 1 12000 15 64 P FT OF 1.3 0.9 1 10115 0.43 1/1 1 03:16:15 0.1
04:00:41 1 12000 15 68 P FT OF 1.3 0.9 1 10538 0.51 1/1 1 03:16:15 0.1
04:14:15 1 12000 15 71 P FT OF 1.3 1.1 1 9812 0.51 1/1 1 03:16:15 0.1
05:11:37 0 12000 15 83 P FT OF 1.3 1.5 1 8950 0.53 1/1 1 03:16:15 0.1
05:25:19 1 12000 15 86 P FT OF 1.3 1.4 1 9791 0.44 1/1 1 06:51:20 -0.1
05:46:51 0 12000 15 91 P FT OF 1.4 1.4 1 9681 0.44 1/1 1 06:51:20 -0.0
06:00:25 -1 12000 14 94 P FT OF 1.4 1.2 0 323 1.22 0/0 -1 06:51:20 -0.0
06:15:47 0 12000 14 98 P FT OF 1.4 1.3 1 10433 0.48 1/1 0 06:51:20 -0.0
07:16:50 -1 12000 14 113 P FT OF 1.5 1.2 0 3164 0.81 0/0 -1 06:51:20 0.1
2009-04-26: G0H0
08:52:21 -1 6000 25 138 P FT OF 1.8 1.0 0 227 0.91 1/1 0 08:16:24 0.4
09:08:26 -1 6000 25 143 P FT OF 1.9 0.9 0 -1 -1.00 1/1 0 09:48:32 -0.2
09:20:13 -1 6000 24 147 P FT OF 2.0 1.2 0 1988 1.00 0/0 -1 09:48:32 -0.1
09:23:20 -1 6000 24 148 P FT OF 2.0 1.1 0 -1 -1.00 0/0 -1 09:48:32 -0.1
09:26:38 -1 12000 24 149 P FT OF 2.0 1.3 0 -1 -1.00 1/1 0 09:48:32 -0.1
10:17:10 -1 8000 24 164 P FT OF 2.5 1.2 0 2395 0.79 0/0 -1 09:48:32 0.3
10:21:02 -1 8000 24 165 P FT OF 2.5 1.2 0 238 0.88 0/0 -1 10:28:55 0.8
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Table 36: Log of MIDI observations: NGC 5506
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2010-03-26: U1U2
09:20:14 0 8000 56 35 P FT OF 1.4 0.8 1 7473 0.43 1/1 1 08:57:57 0.2
09:31:35 0 8000 56 35 P FT OF 1.5 0.9 1 7306 0.41 1/1 1 09:55:03 0.0
2010-03-27: U1U4
07:36:50 1 8000 129 63 P FT OF 1.1 0.8 1 7470 0.40 1/1 0 08:10:22 -0.0
07:48:08 0 8000 129 63 P FT OF 1.1 0.6 1 7488 0.44 1/1 0 08:10:22 0.0
09:21:12 1 8000 115 61 P FT OF 1.4 0.8 1 7464 0.35 1/1 0 10:02:00 -0.1
09:32:28 -1 8000 113 60 P FT OF 1.5 0.9 0 73 1.07 0/0 -1 10:02:00 -0.0
09:35:58 0 8000 112 60 P FT OF 1.5 0.9 1 7088 0.39 1/1 1 10:02:00 -0.0
2010-04-28: U2U4
05:43:27 1 12000 86 82 P FT OF 1.1 0.7 1 11484 0.45 1/1 0 05:17:12 0.1
05:57:38 0 12000 84 82 P FT OF 1.2 0.7 1 11285 0.42 1/1 0 05:17:12 0.1
08:37:26 1 12000 46 80 P FT OF 2.3 0.8 1 10344 0.33 0/0 -1 09:05:03 0.0
08:42:44 0 12000 44 79 P FT OF 2.4 1.0 1 10683 0.37 1/1 0 09:05:03 0.1
2010-05-29: U2U3
23:21:25 -1 8000 35 16 P FT OF 1.5 1.3 0 -1 -1.00 0/0 -1 23:01:09 -0.0
23:25:09 -1 8000 35 17 P FT OF 1.5 1.3 0 -1 -1.00 0/0 -1 23:01:09 -0.1
23:28:38 -1 8000 35 18 P FT OF 1.5 1.3 0 -1 -1.00 0/0 -1 23:01:09 -0.1
23:45:00 -1 8000 36 21 P FT OF 1.4 1.4 0 525 1.13 0/0 -1 23:01:09 -0.2
2011-04-14: U2U3
02:01:51 -1 8000 35 12 P FT OF 1.7 0.9 0 -1 -1.00 0/0 -1 02:29:35 0.4
02:05:30 -1 8000 35 13 P FT OF 1.6 0.9 0 -1 -1.00 0/0 -1 02:29:35 0.4
02:20:19 0 8000 35 16 P FT OF 1.5 0.8 1 7171 0.40 0/0 -1 02:29:35 0.3
2011-04-20: U3U4
04:08:27 1 8000 62 108 P FT OF 1.1 1.2 1 7513 0.49 0/0 -1 04:19:21 0.0
04:11:49 1 8000 62 108 P FT OF 1.1 1.2 1 7391 0.45 0/0 -1 04:19:21 0.0
04:30:29 1 8000 62 108 P FT OF 1.1 0.8 1 7547 0.44 0/0 -1 04:19:21 0.0
04:33:57 0 8000 62 108 P FT OF 1.1 0.8 1 7537 0.47 0/0 -1 04:19:21 0.0
04:41:57 0 8000 62 109 P FT OF 1.1 0.9 1 7483 0.45 0/0 -1 04:50:06 0.0
07:24:31 1 8000 47 118 P FT OF 1.3 0.7 1 7509 0.41 0/0 -1 07:44:39 0.0
07:27:59 1 8000 46 118 P FT OF 1.3 0.7 1 7487 0.41 0/0 -1 07:44:39 0.0
07:54:20 0 8000 42 122 P FT OF 1.5 0.7 1 7268 0.40 0/0 -1 07:44:39 0.2
07:58:22 1 8000 41 123 P FT OF 1.5 0.7 1 7250 0.38 0/0 -1 08:10:55 0.1
08:20:17 0 8000 37 127 P FT OF 1.7 1.0 1 7106 0.37 0/0 -1 08:10:55 0.2
08:23:48 1 8000 37 128 P FT OF 1.7 0.9 1 7214 0.38 0/0 -1 08:35:31 0.1
08:27:11 0 8000 36 128 P FT OF 1.7 0.9 1 6521 0.38 0/0 -1 08:35:31 0.1
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Table 37: Log of MIDI observations: NGC 5995
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2010-03-26: U1U2
08:20:08 1 8000 55 27 P FT OF 1.0 0.6 1 7438 0.65 1/1 0 08:57:57 -0.2
08:31:29 0 8000 56 28 P FT OF 1.0 0.8 1 7483 0.53 1/1 0 08:57:57 -0.2
2010-03-27: U1U4
05:00:11 -1 8000 99 35 P FT OF 1.4 0.7 0 6219 0.79 1/1 1 05:35:11 0.4
05:12:07 0 8000 101 38 P FT OF 1.4 0.7 1 6053 0.57 1/1 0 05:35:11 0.3
2011-04-17: U2U4
09:29:36 1 8000 70 90 P FT OF 1.3 1.0 1 5702 0.52 0/0 -1 09:49:07 -0.0
09:33:32 1 8000 69 90 P FT OF 1.3 1.0 1 6212 0.47 0/0 -1 09:49:07 -0.0
09:37:03 1 8000 68 91 P FT OF 1.3 0.9 1 6142 0.58 0/0 -1 09:49:07 0.0
09:40:37 1 8000 67 91 P FT OF 1.4 0.9 1 6463 0.55 0/0 -1 09:49:07 0.0
09:57:34 1 8000 63 92 P FT OF 1.4 1.0 1 5860 0.43 0/0 -1 09:49:07 0.1
10:01:07 0 8000 62 92 P FT OF 1.5 1.0 1 6056 0.57 0/0 -1 09:49:07 0.1
10:04:40 1 8000 61 93 P FT OF 1.5 1.3 1 6425 0.49 0/0 -1 10:15:59 0.0
10:08:05 0 8000 60 93 P FT OF 1.5 1.4 1 3524 0.56 0/0 -1 10:15:59 0.0
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Table 38: Log of MIDI observations: NGC 7469
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2006-09-10: U2U3
06:09:20 -1 8000 46 46 P FT OF 1.3 1.1 0 -1 -1.00 1/1 0 05:00:21 0.2
2007-11-23: U3U4
01:07:41 -1 8000 52 106 P FT OF 1.3 1.1 0 460 1.07 0/0 -1 00:00:39 0.2
01:12:56 -1 8000 51 106 P FT OF 1.3 1.1 0 1093 0.91 0/0 -1 00:00:39 0.2
2010-04-28: U2U4
10:05:28 -1 4000 55 88 P FT OF 1.9 1.9 0 895 0.77 1/1 1 09:05:03 -0.4
10:17:53 -1 4000 59 88 P FT OF 1.7 1.5 0 2487 0.87 0/0 -1 09:05:03 -0.5
2010-08-26: U3U4
05:48:19 0 8000 59 107 P FT OF 1.2 0.8 1 1776 0.47 0/0 -1 05:22:29 0.0
07:47:31 -1 8000 43 107 P FT OF 1.5 1.1 0 159 0.86 1/1 0 08:14:00 -0.5
2010-08-27: U1U3
04:41:56 1 4000 85 34 P FT OF 1.2 1.0 1 851 0.57 0/0 -1 02:55:22 -0.3
04:49:38 0 4000 86 34 P FT OF 1.2 1.0 1 2237 0.65 1/1 1 02:55:22 -0.3
05:02:34 -1 4000 88 36 P FT OF 1.2 1.2 0 198 0.74 0/0 -1 02:55:22 -0.3
2010-08-28: U1U4
04:43:08 1 4000 119 64 P FT OF 1.2 1.1 1 2858 0.60 0/0 -1 04:16:46 -0.0
04:45:37 -1 8000 120 64 P FT OF 1.2 1.0 0 35 1.21 0/0 -1 04:16:46 -0.0
04:52:20 1 4000 121 64 P FT OF 1.2 0.8 1 2573 0.67 0/0 -1 04:16:46 -0.0
04:54:50 1 4000 121 64 P FT OF 1.2 0.8 1 3078 0.52 1/1 0 04:16:46 -0.0
05:05:09 1 4000 123 64 P FT OF 1.2 0.9 1 3045 0.72 0/0 -1 04:16:46 -0.0
05:07:45 1 8000 124 64 P FT OF 1.2 0.9 1 6057 0.49 0/0 -1 04:16:46 -0.0
05:11:24 0 8000 124 64 P FT OF 1.2 1.0 1 5106 0.56 1/1 0 04:16:46 -0.0
08:24:22 1 4000 117 54 P FT OF 1.8 0.7 1 2622 0.61 0/0 -1 08:08:22 0.3
08:29:22 1 4000 116 54 P FT OF 1.9 0.7 1 2576 0.45 0/0 -1 08:08:22 0.4
08:31:46 1 8000 116 54 P FT OF 1.9 0.7 1 5330 0.43 1/1 0 08:08:22 0.4
08:43:17 1 4000 114 52 P FT OF 2.0 0.8 1 1991 0.43 0/0 -1 08:08:22 0.5
08:46:47 0 8000 113 52 P FT OF 2.1 0.8 1 5614 0.41 1/1 1 08:08:22 0.6
2010-08-29: U2U3
09:00:07 -1 4000 45 39 P FT OF 2.4 1.0 0 198 0.80 0/0 -1 08:35:46 0.6
09:05:02 0 4000 44 39 P FT OF 2.4 1.0 1 1688 0.46 1/1 1 08:35:46 0.7
09:19:30 -1 4000 44 37 P FT OF 2.8 0.9 0 95 0.72 0/0 -1 08:35:46 1.1
2011-08-17: U2U3
02:56:34 1 4000 28 20 P FT OF 1.8 0.7 1 3236 0.48 0/0 -1 03:18:20 0.1
02:59:32 1 8000 29 21 P FT OF 1.8 0.7 1 6442 0.56 0/0 -1 03:18:20 0.1
03:03:09 1 8000 29 22 P FT OF 1.7 0.8 1 5423 0.47 0/0 -1 03:18:20 0.1
03:07:11 -1 8000 29 23 P FT OF 1.7 0.9 0 222 1.33 0/0 -1 03:18:20 0.0
03:29:07 0 8000 31 28 P FT OF 1.6 0.7 1 6479 0.42 0/0 -1 03:18:20 -0.1
03:32:40 0 8000 31 28 P FT OF 1.5 0.7 1 6652 0.42 0/0 -1 03:42:16 0.0
04:13:55 1 8000 34 35 P FT OF 1.4 1.0 1 5712 0.44 0/0 -1 04:27:22 0.0
04:17:28 0 8000 34 36 P FT OF 1.3 1.1 1 5852 0.52 0/0 -1 04:27:22 0.0
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Table 39: Log of MIDI observations: NGC 7469 (continued)
Fringe track FT QC PH PH QC Calibration
time s NDIT BL PA g mode am see O NGOOD o3 A/B O caltime ∆ am
2011-08-17: U3U4
06:12:23 1 8000 60 107 P FT OF 1.2 1.0 1 6874 0.57 0/0 -1 06:26:11 0.0
06:16:09 1 8000 60 107 P FT OF 1.2 0.9 1 7236 0.45 0/0 -1 06:26:11 0.0
06:36:38 0 8000 58 106 P FT OF 1.2 1.0 1 5741 0.53 0/0 -1 06:26:11 0.1
06:40:53 0 8000 58 106 P FT OF 1.2 1.3 1 4471 0.43 0/0 -1 06:52:40 0.1
07:29:31 -1 8000 52 106 P FT OF 1.3 1.3 0 1698 0.87 0/0 -1 07:39:28 0.1
07:50:06 0 12000 49 107 P FT OF 1.4 0.9 1 4387 0.72 0/0 -1 07:39:28 0.1
08:19:48 -1 8000 44 107 P FT OF 1.5 1.1 0 0 -1.00 0/0 -1 08:05:35 0.2
08:26:32 0 8000 43 108 P FT OF 1.5 1.1 1 4874 0.64 0/0 -1 08:05:35 0.2
08:30:01 -1 8000 42 108 P FT OF 1.5 1.0 0 582 0.83 0/0 -1 08:49:21 0.1
08:35:45 1 8000 41 108 P FT OF 1.6 1.1 1 5214 0.53 0/0 -1 08:49:21 0.1
08:39:24 0 8000 40 108 P FT OF 1.6 1.1 1 2810 0.35 0/0 -1 08:49:21 0.1
2011-08-18: U1U3
04:05:48 -1 4000 75 24 P FT OF 1.4 1.1 0 -1 -1.00 0/0 -1 03:45:51 -0.1
04:13:59 -1 4000 76 26 P FT OF 1.3 0.9 0 -1 -1.00 0/0 -1 04:33:01 0.1
04:16:16 -1 8000 77 26 P FT OF 1.3 1.0 0 -1 -1.00 0/0 -1 04:33:01 0.1
04:22:05 -1 8000 77 27 P FT OF 1.3 1.0 0 -1 -1.00 0/0 -1 04:33:01 0.0
04:48:05 -1 8000 81 30 P FT OF 1.3 1.0 0 -1 -1.00 0/0 -1 04:33:01 -0.0
